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BASIC ABSTRACT: 

WO 9932446 A UPAB: 19990825 

NOVELTY - Dihydropyridine compounds with an acidic and an N-subst ituted 
carboxamide group, and their salts are new. 

DETAILED DESCRIPTION - The dihydropyridine compounds have the formula 
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(I) . 

A = 1- or 2-naphthyl, thiophen-2- or 3-yl, furan-2- or 3-yl, 
indol-2- or 3-yl, pyridin -2-, 3- or 4-yl, or a group of formula (II); 

R1-R5 = H, halo, OH, COOH, NH2, CN, N02, lower alkyl, lower alkoxy, 
lower alkenyl, lower alkynyl, lower alkylamino, lower alkylthio, lower 
alkanoyl, lower alkoxycarbonyl , lower hydroxyalkyl, lower hydroxyalkoxy, 
lower hydroxyalkenyl, lower haloalkyl, lower haloalkoxy, lower 
haloalkenyl, aryl, heteroaryl, aryl- lower alkoxy or aroyl; or any two of 
R1-R3 form a ring; 

B = CN, N02, acetyl, tetrazolyl, triazolyl, COOR6 or CONR7R8 

R6-R8 = H, 1-6C optionally unsaturated hydrocarbyl, alkyl substituted 
by cycloalkyl (optionally including a heteroatom) , optionally substituted 
aryl, optionally substituted heteroaryl, lower hydroxyalkyl, lower 
hydroxyalkenyl, lower haloalkyl, lower haloalkenyl, aryl lower alkyl, 
heteroaryl lower alkyl (excluding pyridin-3-ylpropyl ) , aryl lower alkenyl, 
heteroaryl lower alkenyl and lower cyanoalkyl (all with the chain 
optionally containing a heteroatom) ; or 

R7+R8 = a ring, optionally containing a heteroatom; or B+C ' complete 
a condensed lactone ring or lactam ring; 

C = H, lower alkyl, dimethoxymethyl, cyano, lower hydroxyalkyl or 
lower haloalkyl; 

D, E = H, lower alkyl, lower hydroxyalkyl or aryl-lower alkyl; 

F = aryl, heteroaryl or cycloalkyl (optionally containing a 
heteroatom) ; 

G = H or lower alkyl; 

XI = bond, CH2, CH2CH2, CH=CH or CC; 

Y = a group of formula CH2C triple bond C, CH2CH ( R9) =C ( RIO ) , 
CH2CH2CH(R0) , (CH2 ) 3-5CH ( RO ) , (V), CH2CH20, CH2CH2CH20, CH2CH20CH (RO ) , 
CH (R)C(0)N(R11) , CH2CH2N (R12)CH (RO) 

R, RO, R9-R12 == H, lower alkyl, lower hydroxyalkyl, lower thioalkyl, 
alkylthio-lower alkyl, aryl, aryl-lower alkyl or heteroaryl-lower alkyl; 
or R9+R10 form a ring 

ALSO CLAIMED are .N-type calcium channel antagonists containing a 
compound of formula (I) where the substituents may also have the following 
additional meanings 

A = quinolin-6-, 7- or 8-yl, another heteroaryl, cycloahexyl, 
cyclopentyl, other cyclic alkyl (which may contain a heteroatom) ; 

R6-R8 = pyridin-3-ylpropyl; 

C, E = lower aminoalkyl, lower azidoalkyl, aryl, heteroaryl, 
aryl-lower alkyl or heteroaryl-lower alkyl; 

Y = CHRO or CH2CHR0; 

N(G)YF = a group of formula (a) or (b) ; 
m = 1-3; 
n = 2 or 3; 

I = aryl, heteroaryl, cycloalkyl (optionally containing a 
heteroatom) or (CH2 ) kCH ( P) (Q) ; 
k = 0-2; 

P, Q = as for R; or 

CH(P)(Q) = ring (optionally heterocyclic). 
ACTIVITY' - anti-neurodegeneration 

MECHANISM OF ACTION - Inhibition of calcium channel by 0 . 1 microM 
2, 6-dimethyl-4- ( 3-nitrophenyl) -5- ( 3-phenyl-2-propen-l-ylcarbamoyl) -1, 4- 
dihydropyridine-3-carboxylic acid was 16 % for N-type and -7 % for L-type . 
pIC50 was 5.3. 

USE - (I) are selective N-type calcium channel antagonists, useful 
for treating brain damage from acute conditions such as cerebral embolism 
and cerebral hemorrhage; progressive neurodegeneration from Alzheimer's, 
cerebrovascular dementia, ALS; AIDS-related dementia, Parkinson's disease, 
nerve damage from head wounds, spinal injury, obstructive thrombosis, pain 
associated with thrombo-obstructive vasculitis or diabetes, post-surgical 



(USPTO) 



• 4^ 

pain, migraine, internal organ pain, asthma, unstable angina, 
hypersensitivity colitis, and drug addiction (claimed) . 
Dwg. 0/0 

FILE SEGMENT: CPI 

FIELD AVAILABILITY: AB; GI ; DCN 

MANUAL CODES: CPI: B06-E03; B07-D04D; B14-C01; B14-E10; B14-F01D; 

B14-F02B2; B14-G02A; B14-J01A3; B14-J01A4; B14-K01D; 
B14-M01C; B14-N16 
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(57) Abstract 

A dihydropyridinc derivative represented by formula (I), analogues thereof and medicinally acceptable salts of both exhibit a selective 
blocking activity against N-lype calcium channel, and are therefore useful as therapeutic agents for various diseases related to N-type 
calcium channel. 
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B#7Wu**:WU*( -ISit (3) TR ! V*mm*) % CtE^ 
DW?^ 5i ;k F Dt:-Ji;>^ (1-2) ttK©J:afc:u 
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venagel S^StCt D (3 0) ^f,Ji5, 3-?^^d F>i2-i/ 

?;xf^x^rib (2 7) iiS^^^^citCJ; Oi/'t: h'D £ 'J v>§j§ag#: ( 
3 1) tfffenSc ^C<>-tKDt'Jy>« (3 1) £«*fcBgttJl7c*! 
tiN-L (3 2) ^mm, 7*> (3 3) f:»#L7$ K&t*ft (34) 

OybKofUy>«(l-2) *«iiT3 C £ fcTS *. £fc % B oi 
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Ph OH 
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(48) (43) 



S»^l0 5^f^l^<, Wittf^^Aj* * 

-tea (i) w^niftdfttttt^t^^^^.^^^^^^ 



W ° 99/32446 PCT/JP98/0S801 

<D&Auz£ZMwm. tjuvj^t-^ kmmmm^ ^-*>v>s,m, mm 

W4*ISaiMLS &&D*fr4£K£ttM (progress neurodegenerative disea 

se) \ wammtzxznmm^ wmmm^mmm^^^mm^sm^mz 

ffeffiflll 4- (3-^D.D7ir;i/) -2, 6-^^^;i/-5- (3-7oi- 
JV- 2 -7*P^->- 1 — r;b*;W\-^E-f;i/) -1, 4-yt>*DtiJi;>- 3- 

1) 3-2i-*v-N- (3-7iz;i/-2-7D^>- l-^OU) 

S/,> ^"- ;l/7> - >3. 06g (23. Ommo'l ) , >r^>^ 2. 3 2 
ml (30. lmmol) th'Jxf;i/7^>0. 321ml (2. 30mmo 
1) ^;i/x>2 3ml4>, 7 0-CT-3^HD^fit^Ufco M 

UK* 5. 08g (23. 4mmol) JRafs 10 0% 
MS (ESI, m/z) 216 (M-H)~ 

2 4 
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'H-NME. (CDC1,) : 2.29 (3H, s), 3.47 (2H, s), 4.07 (2H, t), 6.20 (1H, dt), 
6.54 (1H, d), 7.15-7.40 (5H, m) 

2) 2 -7-b?-Jl- 3 - (3 -^DD7i-;b) — N — (3-7iz;i/-2-7 

3 -tt^tv-n- (3-7i^-2-7"d^>- = K6 5 

2mg (3. 0 Ommo 1) N 3-^DD^>X7;bft K 0 . 3 4 0ml (3 
. OOmmol) kt^i;s;>0. 0 3 0ml (0: 3 Ommo 1) £^>-t?> 
25ml^ 7jc£P££oo 1 flfe&DfWlilgK^-a-fco *BETT^>H?>£B5fc«35aE 
^yiJAWDY^77^- (^^-fri/ : mmx-^Jb 2:1) T^Usi 

IRS 3 7 9 m ( 1 . 12 mm o 1 ) 3 7 % 

MS (ESI, m/z) 340 (M+H) + 

'H-NMR (CDC1:) :2.46 (3H, s), 4.13-4.19 (2H, m), 5.01 (1H, s), 5.90(1H, 
t), 6.13 (1H, dt), 6.50 (1H, d), 7.22-7.55 (9H, m) 

3) 4- (3-70D7x-;i/) -2, 6-i?*?-Jls- 5 - ( 3-7i"Jb- 2 
-7n^>-l-^;^;^^;i / ) -i, 4-ykh-Dh , 'Jy>-3-AM- 
2 -i/TJ i^l/Ji^T 1 ^©^^ 
2-THz^-;u-3- (3-7007i^b) — N — (3-7i3-2-7d 
1 -l-;u) 77'J^7U*193mg (0 . 5 6 8 mm o 1 ) h 3 -7^ 
y^7Dh>^ 2-y77xf;b8 7. 6mg (0. 5 6 8 mm o 1 ) £ 2 - 7 
D/W— ;i/2. 8ml^ 7 0°CT- 1 ttJD*MJt#Lfc« iETT2-7D;V- 
^^gffli^ y 'J A^r>7 D? ^7 7 - ('v= i HJ-> : SH^^/I/ 1 : 
2) T-JWJSLMfb^$^fco 
i&g 85. Omg (0. 179mmol) ifcsg 32% 
MS (ESI, m/z) 476 (M+H)* 
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* 

'H-NMR (CDC1,):2.22 (3H, s), 2.30 (3H, s), 2.60 (2H, t), 3. 90-4.00(2H, 
m), 4.15-4.30 (2H, m), 4.77 (1H, s), 5.55 (1H, t), 6.00 (1H, bs), 6.04 ( 
1H, dt) 3 6.27 (1H, d), 7.12-7.32 (9H, m) 

4) 4- (3-^DD7x^) - 2 , 6-i^;u- 5 - (3-7^-ji- 2 

ro^V-l-^;^;^^^ - 1 , 4-^t KDt^U^>-3-*;^> 

m 2 -is? 5. Omg (0. 179mmol) 

^3. emltmiafefclMithij^igftO. 3 5 8mim, 1 

mm. 3 8. 9ms (0. 0 9 2mmol) 5 1% 

MS (ESI, m/z) 421 (M-H)- 

'H-fS^TcDCl,) :2.31 (6H, s), 3.92-4.02 (2H, m), 4.78 (1H, s), 5.54( 
1H, t), 5.70 (1H, s), 6.07 (1H, dt), 6.28 (1H, d), 7.14-7.31 (9H, n) 

mmm2 2, 6-^^-4- (3-_hD7x-jb) -5- ( 3 - y3L - 

;b-2-7DA>-lH MjW ^^ b) - 1 , 4-^tF'Db-'Jy>-3- 

1) 2~t±^ju-3- (3-zho7x-;b) -N- ( 3 - y =. -jv- 2 - 7 

3-^-^y-N- (3-7x^-2-7o^>-l-^ b ) K6 5 

2mg(3. OOmmol), 3-r hn^xwt N 54mg (3. 0 

2 6 



WO 99/32446 



PCT/JP98/05801 



ommoi) x^mmmi(D2) tmmizLxmm<t^^tzo 

i&m 3 4 5mg (0. 9 8 4mmol) iR^s 33% 
'H-NMR (CDCla) : 2.50 (3H, s), 4.14-4.21 (2H, m), 6.09-6.20 (2H, m), 6. 
52 (1H, d), 7.27-7.33 (5H, m), 7.50 (1H, t), 7.57 (1H, s), 7.87 (1H, d), 
8.21 (1H, d), 8.41 (1H, s) 

2) 2, 6 -is**)),- 4 - (3--hD7ir;i/) -5- (3 -7 
-7*d^>-1 — (j^HjJW^-f )V) -1, 4-ytFDf'Ji/'.>-3-AM 

2 -y-ty-Jl- 3 - ( 3 -— h P 7 — N — (3-71^-2-rP 

^>-l--r;b) 7^'j;i/7iF17 3mg (0. 4 9 2mmo 1) £3-7* 
7 ?uY f-JV 56. 6mg (0. 492 mm o 1 ) «fc D H»J 1 © 3 ) £. 

IRS 1 3 8mg (.0 . 30 9 mmo 1) - J&ap 6 3% 
'H-NMR (CDC1,):2.26 (3H, s), 2.32 (3H,;s), 3.64 (3H, s), 3.98 (2H, t) 
,4.96 (1H, s), 5.56 (1H, t), 6.00 (1H, bs), 6.06 (1H, dt), 6.33 (1H, d), 
7.20-7.35 (5H, m), 7.39 (1H, t), 7.65 (1H, d), 8.00 (1H, d), 8.14 (1H, 

mmm3 2, 6 -^^-4- (3-- ^71-^ -5 - (3-7x- 

;u- 2 -7*d^.>- l - l , 4 -f>* t K n f 'J i/>- 3 - 

2 3 - (3--hD7x-^) -N- (3-7 ai 2 
^>-l--f;u) 7^'J;b7U*17 3mg (0. 4 9 2 mmo 1) h3-7^ 
7?nh>m 2-* h*^^A7 8 . 3mg (0. 4 9 2mmol) <fcDH 
IS0iJl©3) fcl^«l;:UT3SJg<b^£f§fco 
J&5 1 57mg (0. 318mmol) iRsfs 65% 

2 7 
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'H-NMl (CDClj) : 2.25 (3H, s), 2.31 (3H, s), 3.30 (3H, s), 3.50-3.55(2 
H, .). 3.97 (2H, t), 4.09-4.25 (2H, .,, 4.98 (1H, s), 5.63 (1H, t), 6 07 
(1H, dt) , 6.10 (1H, bs), 6.32 (1H, d), 7.18-7.32 (5H, .j. 7.37 (,„, t,, 
7.68 UH, d), 8.00 (1H, d), 8.14 (1H, s) 

nmM4 2, 6-^^-4- <3 -= h B 7 ^, -5- ( 3 - 7 _ 

-J, 4-y th - De , Ji ; > _3_ 

1) a-T*^- 3 - (3-^ D7l ^ . N . < 3 _ ?x= *_ a _ r 

03s (4. 74m m olK 3 -= h D ^> Xwfc , 7 2 3 mg ( , ? 
8mm0l) k W>0. 2ml ( 2 . 0 2mm „l, tiBl8p .^ 

•^~J£*~ = 2:1) 7»«u««<b***» ft . 

<K* 39'8mg(l. 14mmol) mm 24. 0% 
•H-NME (CDC1,, : 2 . 50 (3H , .,. 4.14-4.21 (2H, 6.08-6.20 (2H, ., 6 

■52 (1H, d), 7.22-7.34 (5H, .). 7.50 (IH.t), 7.57 (1H, s), 7.89 (1H, d), 
8.20 (1H, d), 8.40 (lH.s) 

2) 2, 6-^^-4- (3-= h „ 7l ^, _ 5 _ (3 _ 7 ^_ 2 

2 3- (3-, h p 7l ^ _ N _ (3 _ 7I ^ I/ _ 2 _^ D 
->-l--f *) ^W75K3 8 8m g (1. li mmo l) t 3- 75 y 

2 8 
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^Dh>g? 2-i/7;xfjH7 4mg (1. 13mmol) J:^10iJl© 
3) fcH«KUT3WflS-&#l£»fc. 

1R* 2 9 0mg(0. 6 0mmol) 54. 2% 

MS (ESI, m/z) 487 (M+H) + 

'H-NMR (CDC1:) : 2.27 (3H, s), 2.37 (3H, s), 2.65 (2H, t), 3.96-4.04 ( 
2H, m), 4.20-4.34 (2H, m), 4.96 (1H, s), 5.52 (1H, t), 5.78 (1H, bs), 6. 
07 (1H, dt), 6.35 (1H, d), 7.20-7.34 (5H, m), 7.41 (lH,t), 7^68 (1H, d), 
8.04 (1H, d), 8.13 (lH,s) 

3) 2, 6 - 4 - ( 3 -- hay ^-ju) -5- ( 3 2 

2, 6-^^^;i/-4- (3-zhn7ir)i/) -5- {3-y ^-)V-2- 
yu^y- l --OU^w^-fAO - i , 4-£/*t h'D t''J^>- 3 -*;^> 
^ 2-y7yxf;i/x7r;i/2 5 4mg (0. 5 2mmol) )l 2 

o m i izmm u i ^Tfc^ib^- h u A7k^ i m i ^flnx., ifit 7 mr&mn 

vtzo' : i^^x-^v> -.mm^ju 3 : itm u^^Lmm<t^^ 
mtz 0 

i&m 165mg (0. 3 8mmol) mm 73. 2% 
MS (ESI, m/z) 432 (M-H)" 

1 H-NMR (DMS0-d 5 ) : 2.08 (3H, s), 2.25 (3H, s), 3.76-3.88 (2H, m), 4.9 
9 (1H, s), 6.12 (1H, dt), 6.23 (1H, d), 7.18-7.34 (5H, m), 7.52 (lH,t), 
7.60-7.66 (1H, m), 7.87 (1H, t), 7.97-8.06 (2H, m), 8.43 (lH,s) 
nMM5 4- (3-^DD7iz;i/) -2, 6 - V* ^Jl- 5 h □ - 1 , 
4-v't h'Df'Jy>-3-*M->^ (3-7izjb-2-7'D^>- 1 - 

2 9 



WO 99/32446 «' 

PCT/JP98/0580I 

1) 4- (3-^D7x-;b) - 2 , 6-^^-5-- hD-1, 4-*, 

t K n f y v>- 3 2 -^y ^ji^j^m 

-h°7th>5 2 6mg (5. lOmmol) , 3-*d 
KO. 58ml (5. 12mmol) i:3-7^^Dh>® 2-S 

1. 25 lg (3. 4 6mmol) 67. 8% 

MS (ESI, m/z) 360 (M-H) r 

'H-NMR (CDC1,) : 2.42 (3H, .), 2,55 (3H, s), 2.63 (2H, t), 4.24-4.34 ( 
2H, m), 5.37 (1H, s), 5.95 (1H, s), 7.17-7.27 (4H, m) 
2) 4- (3-^DD7x^) -2, 4-v 
t K n f 'J :>* > - 3 - tj >m<D^m 

4- (3-^D7x^) -2,6-^^-5_- hD _ i; 4 _. s;k 
KDK..Ji;>-3-*^>i .2-^x^M98m g (0. 5 

9 8 m g ( 0 . 3 2 mm o 1 ) i&ifs 5 8.0% 
MS (ESI, m/z) 307 (M-H)" 

1 H-NMR (DMS0-d 6 ) : 2.29 (6H, s), 5.23 (1H, s), 7.13-7.34 (4H, m), 9. 
58 (1H, s) 

3) 4- (3-^D7x-;b) -2, 6-^^-5-^hn-l, 4 - y 

4- (3-^D7x-A) - 2, 4 _ o; t 

^t'Jy>-3-^>i93mg (0. 3 0mmol) % ^>^,u r * 

3 0 
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> 1 0 0 m g (0. 75 mm o 1 ) > 3 £<fb h* y v - 

^A138mg (0. 5 4mmo 1 ) £ b V^JVTS.l/O . 15ml ( 1 . 0 
8mmo 1) SDMF5ml^ lfiT2BWIlfe= METtDMF^gi, 

4:1) T-»i^b^S^^^f#feo 
JKs 67mg (0. 1 6mmo 1) JR$s 5 2. 2%. 
MS (ESI, m/z) 422 (M*-H)~ 

l H-NMR (CDCh) : 2.27 (3H, s), 2.53 (3H, s), 3.90-4.06 (2H, m), 5.24 ( 
1H, s), 5.49 (1H, m), 6.03 (1H, dt), 6.13 (1H, s), 6.29 (1H, d), 7.18-7. 
32 (9H, m) 

4- (3-^oo7xz;i/) - 2 6 1 , 4-yhKD 

fU^>-3, 5-^#;i/*'>|£ 3- ( (2-^< h^r^oi^-;!/) K) 5 
- ( (3 -7jl-)U-2 -7u^>- l-J)VyTK K) 

4- (3-^DD7i-^) - 2, 6 - v^t 1 -^- 5 - ( 3 - 7 2 - 

7u^>- 1 jutuv/^^^ jv) -1, 4 -i>*ti h-Ph'U i^>- 3 -*;b^> 
i2'4"'?mg*{0. 5 8mmol) N 2 - ^ h^-iy^^T ^ ^ 0 . 0 6 ml ( 
0. 6 9mmol), 1- (a-y^^l/y^yrohVl/) -3-xf;i/*;^ 
i/<< 5. KJ&lftffil 3 7 nig (0. 7 lmmo 1) i:4-y^W^ fijy> 
lOmg (0. 08mmol) 5y^DD^^>12ml ^ifit 2 B Bajft}* U 

TilifilUfco M^HPLC (7k : 7-t b-h l JJV) «lSM^SIIfc 0 
ifcM 1 4 3mg (0. 3 Om'mo 1) 45^ 5 1. 4% 
MS (ESI, m/z) 478 (M-H)~ 

'H-NMR (CDC1,) : 2.18 (3H, s), 2.22 (3H, s), 3.24 (3H, s), 3.26-3.42 ( 

3 1 
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4H, .), 3.94-4.02 (2H, .,. 4.71 (1H, »,. 5.21 UH , „. 5.41 (ffl. .), 5.6 
8 (1H, ■). 6.04 (1H, dt), 6.29 (1H, d), 7.16-7.30 (9H, «) 

3- (3-7^;u-2-7-D^>-i- i .^ ;(j;w ^ ;l/) 4 _ J>tK 

1) 4, 4 3 -* +vffiH g *>s,a, w ,wo** 

4 - 4 -^l-*f-3-**yW ^2. 68 S (1 4 . lmmolK 
-<>i>*™,=i-*3. 62n,l (34. lM ol) t< -. wn7UK 
«f>2 4 4a«(2. 0»»ol)«K^>40ml+, 3«MW»t 
fc. "feftfe^CWWMWtloATMU^-ejtttlU 

<K« 2. 9 Og (1 1. 5mmo 1) IR* 8 1 % 
•H-NMR <C„C1,,:3.36 (6H, s), 3.61 (2H, „, 4.54 <1H, .). 5.16 (2H, s, 
7.28-7.36 (SH, a) 

2) «T(J^DD7x=*) -2-^ h ^^_ 6 _ y ^ V _ 1) 4 
-ytK-D K yy>- 3 . 5 3 -^>.^„^ 5 _ (2 

4, 4-^|.^-3_^ VBa -O^^y^s. 84g (7 . 5 
2mmolK 3-» BM> xr W hM. 30ml (H. Smmol)- 

7 7 g- (1 1 . 5 mmo 1 ) £ 2 -7d;< y _,i, c 7 c _ , . „ 

3 2 
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2:1) T?»«LMHb^»*#*:. 
J&S 3. 84g (7. 52mmol) iRap 65% 
MS (ESI, m/z) 533 (M+Na) + 

'H-NMR (CDC1 3 ):2.37 (3H, a), 2.60 (2H, t), 3.41 (3H, s), 3.42 (3H, s) 
4.17-4.31 (2H, m), 5.01 (1H, s), 5.06 (1H, d), 5.15 (1H, d), 6.02 (1H, 
s), 6.81 (1H, bs), 7.10-7.35 (9H, m)- 

3)4- (3-^DD7x-;i/) b*is*r»-6-*^)V- 1 , 4 

4- (3-i>DD7zr;i,) - 2 - h ^ 5^;u- 6 1 , 4- 

5-^1f>i 3 t> i ;;u^7;^; L/ 5-( 2 - 

^^^^^) :n*:P;u3. 84ff (7. 5 2mmol)MxfA3 7. 6 

iKs 2 . 37g (5. 6 3 mm o 1 ) j&^s 7 5 % 
MS (ESI, m/z) 419 (M-H)~ 

1 H-NMR (DMS0-d 6 ) : 2.34 (3H, s), 2.81-2.88 (2H, m), 4.16 (2H, t), 44 
(1H, s), 6.09 (1H, bs), 7.15-7.28 (4H, m), 8.54 (1H, bs) 
4) 4- (3-^DD7x-;i,) -2-fx.X mf^**-;i/-6-.*M,-3- ( 
3 -:7^-;u- 2 -7*d^>- i -^;b^;by^^;u) - l , 4-^b Kof'J 

4- (3-^DD7x-;u) - 2-isy. l , 4- 

3 3 
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1. 5'9g (3. 77mmol) >>>^ ;l/ ^ y 6 2 8 mff (4 ? x mm 
ol) cfcD^»ij5©3) i:^«fcLTaHft-&tti# fco 

i&fi 1- 32g(2. 47mmol) i&* 65% 

MS (ESI, m/z) 558 (M+Na) + 

l H-NME (CDC1,) :2.39 (3H, s)„ 2.61 (2H, t), 3.36 (3H, s), 3.46 (3H, s) 
3.97-4.04 (2H, .)," 4.20-4.32 (2H, m), 5.01 (1H, s), 5.56 (1H, s), 6.08 
(lH,.dt), 6.33 (1H, bs), 6.34 (1H, d), 6.55 (1H, s), 7,11-7.31 (9H, id) 
5) 4- (3-^D7x-;b) h^>A^-6-^^-3- ( 

3-7x-^-2-7-D^>-i-^ l/i3; ^ ;l/) -1, KDKij 

4- (3-70D7x^).-2-^ (3 
-7x-;i,-2-7D^>-i-^^ ;1/; ^ ;1/) - i , finKiJj; 
>-5-*,U#>|* 5 - (2-^7x^) x7x;H3-4mg (1.16 
mm o 1 ) -ft * * v - ;u 2 . 5 m 1 fc gff L 1 gU&fcKfb th'i^W. 

11511 6 8 m g- ( 0 . 14 1 mm o 1 ) i&m 5 6 % 
MS (ESI, m/z) 481 (M-H)" 

'H-NMR (DMS0-d 6 ) : 2.28 (3H, s), 3.28 (3H, s), 3.32 (3H, s), 3.76-3.9 
4 (2H, m), 4.90 (1H, s), 5.57 (1H, s), 6.17 (1H, dt), 6.32 (1H, d), 7.09 
-7.33 (9H, m), 8.02 (1H, bs) 

mama 4- (3-7007x^.-2, 6-^^-5- < 

3-7xz;b-2-7- D ^>- 1 - i , 4-^tKDf 

3 4 
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1) N-^^b- 3 _^^ V - N _ (3-7x-;b-2-7D^>- 1 -Jji) 

(3-7x-jb-2-7DA>- 1 — -< >>l/) 7^ > 0 . 7 3 6 g (5 
. Ommo 1) N ^t>^7-0. 386ml (5. Ommol) ^h'Jx^ 
JI/7^>0. 0 7ml (0. 5 Ommol) £ h > 5 m l t£ N 7 o°Ct*ll^ 

^s: 3 0 6mg.(l. 3 2mmol) 26% 
MS (ESI, m/z) 232 (M+H) + 

'H-NMR (CDCI3 ) : 2.27 (3H, s), 2.98 (3H a s), 3.57 (2H, s),4.03 (1H, d) 
4.16 (1H, d), 6.21 (1H, dt), 6.50 (1H, d), 7.20-7.40 (5H; m) 
2) 4- (3-^OD7xrji,) -2, : 6 - i? * ^ji- 5 - (3-7 
x^-2-7o^>-l-^;i.) 3b;W^^;b) .- 'l" , 4-^hFDfuV> 

N-^;i/-3-7t-*V-N- (3-7xr;i,-2-7D^>-i-^;i / ) 7 
^ - K 3~0 6mg ( 1 . 3 2mmol) N 3-^DD^>X7il/fh FO. 1 
5 Oml. (1. 32mmol) thX'jy>0. O 1 3ml (0. 1 3 2mm o 
1) £^>-fe?>l. 32ml^ 7k*mZ^imQ?m%i£-e£i 0 7kT&&L 

hfe»li:3-75^Dh>|j| 2-i/77x^20 4 rag (l. 3 2mm 
o1)S2-7d;v-^6. 6ml^ 8 5 °CT" 1 OfeM^?* Ufeo £ 5^ 
JETT"2-rD7NV-;^g^uoo,. 1 2 0°CT" 3D#P^a^#Ufco £Si!t£ 

iRft 2 2 4mg (O. 4 5 6mmol) l&^s 3 5 % 

3 5 
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MS (ESI, m/z) 490 (M+H) + 

l H-NMR (CDCl,):l.75(3H. s), 2.30-2.90 (8H, .), 3.88-4.30 (4H, .), 4.8 
5 (1H, s), 5.97-6.47 (3H, m), 7.03-7.40 (9H, m) 

3) 4- (3-^DD7x^) - 2 , 6-v^^;U-5- (3-7 

4- (3-^DD7x=;p) -2, 6-y^^;b- 5 - (^;u- ( 3 - 7 x 
-;b-2-rD^>-i-^ ;u) *;i^-e<;u) -i, 4 -s;t h*n f y 
3 2-S,7yx^x^2 24mg (0. 4 5 6mmol) 
*^^y-;U4. 6mlt:**Ll*&kBMs^hy^7k««0. 4 5 6ml 

|R* 10 9. 4mg (0. 2 5-0mmol) jr* 55% 
MS (ESI, m/z) 435 (M-H)~ 

•H-iTTde-DMSO) : 1.72 (3H, s), 2.27 (3H, s), 2.50 (3H, s), 3.82-3.97 
(2H, ■). 4.64 (1H, s), 5.98-6.46 (2H, m), 7.00-7.40 (9H, m), 8.29 (1H, b 
s) 

nmm9 4- (3-^ D7 x^) -2-^^-5-^v-i, 4 , 5j 

1) 2-7^h*^^;u- 4 _ (3-^dd^o,-;u) -6-**;u-5- ( 
3-7xr;b-2-rD^-i-^^^^) -a, 
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3-**v-N- (3-7«^-2-^>-i-^ ;u) r«5 K65 
2mg (3 - 00mmo1 ) > 510ml (3 

* ° 0mmol) "^>0. 0 4 5ml (0. 30mmol) *^>*> 
3 7. 5ml*, ^^oiwram^^ M5***T«#L&«j|R 

th^-3-^VB«x^5 6 4mg (3. Ommol) *i VM | 7> 
^*A 2 7 8mg(3. 6 mm o 1 ) * 2 5 m 1 80'C 

1:2) T»«L3MMb^«&*»fc 0 
4Xs 2 7 2mg (0. 5 3 5mmol) i&Jp 18% 
MS (ESI, m/z) 509 (M+H)"" 

'H-NMR (CDC1,) .-1.23 (3H, t). 2.24 (3H, s), 2.26 ( 3H, .). 3.90-4.15 (4 
H, »). 4.83 (1H, s), 5.28 (1H, d), 5.32 (1H, d), 5.59 (IE, bt), 6.04 (1H, 
dt), 6.25 (1H, d), 6.60 (1H, bs), 7.10-7.40 (9H, in) 

2) 4-j3-^D7x^) -2-^^-5-^v-l, 4, 5, 7- 

^^%T"Et7d [3, 4-b] try*>- 3 (3-37^- 

2-7>-feh*^, U -4- (3-^D7x^) _ 6 _^ ;l/ _ 5 _ (3 
-7x=A- 2 -7D^>-i-f;^^, -1, 
>-3-*,l,#>* xf;^r*2 7 2mg (0. 5 3 5 mm o 1 ) 

MT 1 *«*Lfc. ftfefeft* u ^A7jc^^fef^ffTT^ 

3 7 
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i&fi 3 5. 8mg (0. O85 1.mmol) i&m 16% 
MS (ESI, m/z) 419 (M-H)~ 

l H-NMR (d 5 -DMSO) : 2.05 (3H, s), 3.79 (2H, bt), 4.76 (1H, d), 4.86 (1H, 
d), 4.89 (1H, s), 6.01 (1H, dt), 6.13 (1H, d), 7.15-7.35 (9H, .), 8.02 
. (1H, bt), 9.32 (1H, bs) 

mmmio 4- (3-y7;7x^) - 2> ■ 6-^^-5- (3-7x 

1) 4- (3-y7;7x-jb) - 2 , 6 5- (3-?^-,v-2 

3-aMrV-N- (3-7ai-;u-2-7-D^>-i-^; l/ ) ^5 K54 
lmg(2. 49mmol), 3 -*sT ; -OXrjUzr b K3 2 8mg (2. 5 
Ommol) fctAijj;>o. 2ml (2. 0 2mmol) SHWiop-hA 
:n>:*;u*>K<D#ftTT?^>*> 3 omi^ 1 «ttnM«*e 

**W^*«itt^hUi>AT?«g*ll, «ETiil2-7t^-3- (3— > 
7;7l " ;1 ' ) ~ N ~ (3-7^-;u-2-^n^>-i-^ ;l/) t^U;ut^ 
K*»fco Cixi:3-7^^Dh>K 2-i/7^x^3 8 7mg (2. 5 
lmmo 1) ft2-r D /v-;b2 0ml^ 8 0"CT4 BWin*UJt#bfc. tt 

*;UA ; ^ l 0 0 : 1 ) TfWKuaWHb^fcfcWfc. 

iRS 2 9 0mg (0. 6 2mmol) i&5£ 24. 9% 
MS (ESI, m/z) 467 (M+H) + 

'H-NMR (CDCh) : 2.26 (3H, s), 2.36 (3H, s), 2.60-2.67 (2H, m), 3.94-4 

3 8 
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.04 (2H, m), 4.22-4.30 (2H, m), 4.87 (1H, s), 5.49 (1H, t), 5.76 (1H, s), 
6.07 (1H, dt), 6.34 (1H, d), 7.20-7.61 (9H, m) 

2) 4- (3-v?;7i-M -2, 5 - (3-7i~;i/-2 

4- (3-y7;7zzjb) -2, 6 -i^^;u- 5 - (3 -y^-ju- 2 - 
7n^>- 1 — r - i , Kn t* U 3 -*;b^> 

g 2-i/7;xf;bx^TA2 8 4mg (0. 6 1 mm o 1 ) e>H»iJ4 © 

3) i:Eiai:UTS«ft^j5ifffc a 

IRS 71mg (0. 17mmol) JR^ 28. 2% 
MS (ESI, m/z) 412 (M-H)" 

l H-NMR (DMSO-ds) : 2.08 (3H, s), 2.24 (3H, s), 3.83 (2H, t), 4.91 (1H, 
s), 6.12 (1H, dt), 6.22 (1H, d), 7.18-7.62 (9H, m), 7.84 (lH,t), 8.37 (1 
H,s) 

Wfc&Wl 4 - (3-7DD7izjb) -2, 6-^/f;b-'5-(3-7i 
-)\szru - i, 4 - y h h* □ f U y > - 3 - * >i 

1) 4'^-7DD7i^) -2, 6-f>*^^;i/-l, 4-^bKDfU^ 
>"3, 5-^*;i/sK>K (2 -y77xf;b) :x*^;ucd£-£5c 

3-7;77Dh>8 2-y7yxf-;i,3. 53g (22. 9mmol), 
7-fe hfE&g ^>y;i/x7^r;i/4. 40g (22. 9 mmo 1 ) t3-7oD^ 
>X7^ft H2. 60ml (23. Ommol) £ 2 -7D/V-JH 0 0 m 
1*K 8 O'CT-3 nmmmftlstc. MJETT*2-:rD^y"--;u£g£L4- ( 
3-^DD7xx;b) -2, 6-iS*m-l, 5 
-^£;u*">^ 3- (y7yxf-;L<) x^r;b S-^V^l/x^^l/^ffco 

3 9 
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». 

« 4. 82g (13. 4mmol) jr* 5 8. 4% 
MS (ESI, m/ z ) 359 (M-H)~ 

l H-NMR (DMS0-d s ) :2 27 (3H ? 90 n „ 

uh, s), 2.29 (3H, s), 2.79-2.86 (2H, m), 4.1 

5 (2H, t), 4.87 (1H, .), 7.10-7.28 (5H, m), 8.90 (IE, s ) 

2) 4- (3^DD7x^, - 2 , e-S^-g- (3 -^^ rD 

-3, 5 3 5 7mff (Q 
«»-».lU8-7x W « w?>0 . 19ml (i 34mmol) 

<K« 3 4 0mg(0. 7 1mmol) j&* 71 . 9% 
MS (ESI, m/z) 478 (M+H)* 

•H-^DCl,): 1.65-1.76 ,2H, .,. 2.23 (3 „, „. 2 . 33 (3 „, s) , 2 . 4? ( 
2H,t), 2,64 (2H, t), 3.13-8.30.(21 .). 4.23-4.32 (2H, .,, 4.74 (1H, s), 
5-33 (1H, t), 5.63 (1H, s), 7.07 (2H, d), 7.16-7.29 (7H, ,) 

^^3 3 0mg (0. 6 9mmol) H»J403) fc H «tLT 

<&fi 8 8m & (0. 2 Immo 1) jr* 30.0% 

4 0 
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MS (ESI, m/z) 423 (M-H)" 

'H-NME. (DMS0-d 6 ) : 1.57-1.68 (2H, m), 2.01 (3H, s), 2.24 (3H, s), 2. 
44 (2H,t), 2.98-3.12 (2H, m), 4.82 (1H, s), 7.07-7.30 (9H, m), 7.56 (1H, 
t), 8.26 (lH,s) 

mmmi2 4- (3-i7aay ^-jv) - - 2 , 6-v^;u-l, 

4-yt h'of U i?>- 3 ( 3-7i-;i/- 2-7"d^>- 1 - 

3 -t*V-N- (3-71-^-2-70^-1 — r;i/) 7f7 * h* 5 4 
Omg (2.4 9 mmo 1) N 3 - 7Dn^>X7;brt KO. 2 8ml (2. 
4 7mmol) tifc'^U *>*>0 . 05ml (0. Slmmol) £ftM£g©p - 

««UB*iS2lcB6K^h-»J>>ATf<£*s MJETiIli U 2 -7=--te^7U- 3 - ( 
3 -^DD7x-;b) — N— (3-7i^-2-7D^>-l-<f;i/) 77'J 
;U7>5. K*»feo ^tLh 3 7 7d F-hU;U212mg (2. 5 8 mmo 

1) <fc t> HflSfll 1 © 3 ) fcHI«t:br»H^»*»fc. 
' "1T3 in g ( 0 . 2 3 mm o 1 ) W 9.3% 
MS (ESI, m/z) 404 (M+H) + 

l H-NMR (CDCh) : 2.08 (3H, s), 2.26 (3H, s), 3.88-3.97 (2H, m), 4.47 ( 
1H, s), 5.30 (1H, t), 5.71 (1H, s), 5.97 (1H, dt), 6.22 (1H, d), 7.17-7. 
33 (9H, m) 

HS60IJ13 4- (3-h'j7;i/tD^^;U7xr;b) - 2, 6-^^5=-;u-5 
- { (3 -7i- ;b- 2 -7d^>- 1 -JJl) tiJl/^jJl} -1, 4-yk 

1) 2 -z-tz^b- 3 - (3-hU7;i/^D^^l/7x-;i/) — N— (3-7i 
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s-**v-n- (3-^_ 2 _ rD ^_ W;1/) r ^ SK65 

2m S (3. OOmmolK 3 - I- y ^*n^^ >3fT ^ t K 5 2 2 
m S (3. OOmmol) tJtt«4 01 ) iMtLTMtMMt. 

<KS 453mg(l. 21mmol) 40.4% 

MS (ESI, n/z) 374 (M+H)* 

'MIR (CDCl,,: 2.44 <3H, .,. 4.10 (ffl. „, dt) , 6 . 18 (1 „ „ 

r t), 6.46 (1H, d), 7.20-7.30 (5H, .), 7.42 <1H, t), 7.51 (1H, ,). 7.51 
UH, s), 7.60 (1H, d), 7.72-7.76 (2H, m) 

2) 4- (3-HJ WD> ^^, _ 2 _ 6 _^^_ 5 _ { (3 
-7x^-2-r D ^-,-^H Owe**) } -1, 4-ytKDK 

1 -r-f *). T#.U*r« H4 53 ns(1 . 2 1mmol) t 3- 7S , 
*D . 2-i/7yr ?J n 8 7 me (1 . 2 1mm o 1) J; & aatjflf l ® 

7 mg (0. 3 8 7mmol) 32 . 0 % " 

MS (ESI, m/z) 508 (M-H) " 

•H-NME (CDCl,): 2.21 ,3H, s). 2.31 <3H, „, 2.62 ,2H, t), 3.86 (1H, br 
t), 3.95 (2H, t), 4.22 (2H, t), 4.89 (1H, s), 5.59 (1H, br ,). 6.01 (1H, 
dt), 6.24-6.31 (1H, „), 7.17-7.57 (9H, .) 

3) 4- O-M^M-o^,^^) _ 2> 6 _ y „^_ 6 _ { (3 

y > - 3 - *lu*'>ffico^-(S 
4- (3-f.j7 W ^ W7l ^, _ 2> 6 _^ ?;l ,_ 5 _ { (3 _ 

4 2 
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7i^-2-7'D^>-l-^;i/) tiJU/^-f )U) } -1, 

3 -jj)ltf>m. 2-y7;xf^rM9 7mg (0. 3 8 7mm 

oi) t)nmm4(D3) tmmz Lxmrnib^wzmtzo 

iR* 160mg (0. 351mmol) JR* 9 0. 6% 
MS (ESI, m/z),457 (M+H)* 

l H-NMR (DMSO-ds) : 2.08 (3H, s), 2.24 (3H, s), 3.82 (2H, dd), 4.96 (1H, 
s), 6.09-6.26 (2H, m), 7.20-7.32 (5H, m), 7.48 (4H, d), 7.84 (1H, t), 8 
.35 (1H, s) 

366601114 4- (3-7Pt7x-j^) -2, 6 - 5 - { ( 3 - y 

2 -7*d^>- 1 -4)]/) *;w?-=e-f ;u} -1, 4-y't h'DfiJy> 

- 3 

1) 2 -;p-fe^;u- 3 - ( 3-7"D^7x~;b) — N — (3-7i^;i;-2-7 
d^>-1 — r;u) 7^ij;i,7^ K©.-&fifc 

3 -tT^V-N- (3-7 1-^- ^ - 7d^>.-1 - 'y-f J* >' 6 5 
2mg (3. OOmmol), 3 - 7n^>X7;i/.f fh* 5 5 5 mg ( 3 . 0 
Ommol) & K>m.mm4CDl) fcH«fcUTM<b^fc'&f»fc. 

i&M 6"s'2mg (1. 44mmol) i^^s 48. 0% 

MS (ESI, m/z) 384 (M+H) + 

'H-NMR (CDCh): 2.43 (3H, s), 4.12 (2H, dt), 6.07-6.18 (2H, m), 6.48 ( 
1H, d), 7.15-7.31 (6H, m), 7.43-7.49 (3H, m), 7.66 (1H, s) 
2) 4- (3-7d^7x^) -2, 6 -y^fjb- 5 - { (3-7izjb- 
2 -ra^>- 1 --Ob) #;wn-^;u} -1, 4-yth'DfiJy>-3-A 
2 -y77xf;i/XT;r;K7)^ 
2 -T-tr^U- 3 - (3-7ot7xxj|/) — N — (3-7i_;i/- 2 -7u 
1 -^;U) 77 l J;i/7U' 5 0 0mg (1. 30mmol) fc3-7^y 

4 3 
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4Kfi 5 4 0mg(l. 04mmol) jr* 80. 0% 
MS (ESI, m/z) 520 (M+H) + 

'H-NTC (CDC1,,: 2.22 <3H, s), 2.31 (3H, .,. 2.61 ( 2H, t) , 3 . 96 (2H , br 
s). 4.18-4.30 (a. ,). 4.78 (1H, ,). 5.58 (1H , br t) , S.OO-S.iO (1H, .,. 
6.15 (1H, br ,). 6.28 (1H, d), 7.12 (IH. t), 7.20-7.45 (8H, .) 

*>ag 2-Wx W i„ A540l]1!Hj 0 4 mm o 1 ) i 5 sos« 

4®3) tra«t;LTaiBft-&«»*»fc. 

*?« 243ms (0. 5 2 Ommo 1) 50.0% 
MS (ESI, n/z) 467 (M+H)' 

' tSWd,):, 06 (3H, s), 2.24 (3H, s), 3.84 (2H, br's), 4.86 (1 
H. s), 6.10-6.28 (2H, .), 7.15-7.32 (9H, 7.81 (1H, br t). 8.30 (1H 
s) 

^ - / ^^^ 7 ^-^) -2, 6-^*^^;u-5- { (3-7 
^-;u-2-7-d^>-i_^ ;u) *,w^ ;L ,} 4 - i>* b K d f U 

- 3 -£;t/**>^CD£-j5g 

3-^V-N-(3-,^- 2 _ rD ^_ 1 _^ t , ) ^,, 6Q 

4 4 
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Omg (2. 7 6 mmo 1) s 4-y7;^>X7^ft H 3 6 2mg (2. 7 
6 mmo 1 ) ttxijy>2 3. 5mg (0. 2 7 6mmol) £H£££m<Z) p - 
h;uoi>^;u^>^CD#ST-e^>-ti>3 Oml^ *&Rfc£o-3 6B3IMJnSfriB 

5:1) T?»«UMrti-&4fc&*»fc. 
IKS 5 9 0mg (1. 79mmol) JRafs 64. 7% 
MS (ESI, m/z) 329 (M-H)" 

2) 4- ( 4-y?y y -2, 5 - { (3-7i^- 
2 -7*o-^>- 1 --OU) fc;W^E-OI/} -1, 4-ytFoK'J^>-3-* 

2 -T^-tr^;!/- 3 - (4 -^T J 7x^;b) — N — ( 3 - y =. 2 - 7u 

1 7^ 'j;U7^ h*5 9 Omg ( 1 . 7 6 mmo 1) h3-7;y 

h>^ 2-y7yxf;b2 7 lmg (1.7 6 mmo 1) " cfc D HUSflf "l © 

3) fcll^tLtsl^^fco 
JR'ir^'Omg (1. 5 4mmol) WM 87. 7% 
MS (ESI, m/z) 467 (M+H) + 

'H-NMR (CDCh): 2.20 (3H, s), 2.32 (3H, s), 2.61 (2H, t), 3.97 (2H, br 
d), 4.23 (2H, t), 4.91 (1H, s), 5.68 (1H, br s), 6.04 (1H, dt), 6.30 (1 
H, d), 6.52 (1H, br s), 7.20-7.35 (5H, m), 7.41 (2H, d), 7.52 (2H, d) 
3 ) 4 _ (4-y7; y ju-JV) -2, 6-y7f^- 5 - { (3-7i_;i/- 
2 -7d^>- 1 --r;u) *;u/^-r;u} -1, 4-yhFDt'jy>-3-* 

4- (4-y7;7i-;i/) -2, 6-^^^-;u-5- { (3-7x^-2 
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*>■ 2-^x^^ 7 2 0m » (1 . 54mffiolu ^ 

4© 3) tmmizLxmmib'Svoznfzo 

*Kfi 4 8 8m* (l. lSmmol) jr* 76. 6% 
MS (ESI, m/z) 414 (M+H) + 

'H-NMR (DMSO-ds): 2.06 (3H, „. 2.24 (3H, s) , 3 . 82 (2H , t)> 

s). 6.08-6,22 (2H, .,, 7.19-7.37 <7H, n) , 7. 67 (2H, d), 7.8! (1„, t, ' 8 
35 (1H, s) ' 

MM! 6 2 , e-yy^-s-o-^^a.^^,,.^ 
i) 2, e-y^-s- (3- 7 ^_ 2 _ yD ^_ 1 _^ 1/ ^ 

16 "li 2 - 3-e.;^ wt , 0 . 2S5ml (2 

06ml (°- Slmmol) p - 
^*=*)«T,^, 0tllt>i!mOT1(W|jH| 

ms (2. 37mmol) fcjn* 8 0 -C T 1 ttMfWftbft; «f£TT 2 
5 0:1:) T-^KL»«<tc%»S:f»/-„ 
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«Xfi 7 9 3 mg (1. 79mmol) Jfci£ 7 5. 5% 
MS (ESI, m/z) 443 (M+H) + 

'H-NMR (CDCh) : 2.27 (3H, s), 2.35 <3H, s), 3.84-4.08 (2H, m), 4.27 ( 
2H, t), 4.84 (1H, s), 5.55 (1H, m), 5.77 (1H, m), 6.07 (1H, dt), 6.33 (1 
H, d), 7.18-7.72 (7H, m), 8.30-8.72 (2H 3 m) 

2) 2, 6-i^^9-Jl-5- (3-7i^-2-7d^>-i-^m ;1/; ^ 

-4- (t<;s;>-3-^) -i, 4-ytKDt'jy>- 3 -^t; 

2, 6-^^1,-5- (3-7x-;b-2.-70A>-lH^;w^ 

^) _ 4 _ (f 3 -i, 4-^tFDf>jy>-3-^t;> 

& 2 ->-7-y3i^;ua:7;^;i,7 9 Omg- (1. 7 9mmo 1) frt>mMM4(D 
3) £|S||fc{c LT^S<b^^f#7to 

IKS 1 7 0 m s ( 0 . 4 4 mm o 1 ) • - 2 4.5% 

MS (ESI, m/z) 388 (M-H)" •••• 

'H-NMR (DMSO-ds) : 2.07 (3H, s), 2.24 (3H, s), 3.78-3.86 (2H, m),4. 
0 (1H, s), 6.13 (1H, dt), 6.22 (1H, d), 7.18-7.36 (6H, m), 7.52" (1H, d), 
7.83"7-lHTt)r 8.29-8.37 (2H, m), 8.40 (lH,s) 

nnmi i 2, 6-^^-4- (4-- h D ^- ; io _ 5 _ { (3 _^ 

- 3 -*;b^">^O^fig 

1) 2 -T-fe^u- 3 - (4 -- hD7x-;k) — N — (3-7i-;b-2-7 

3-tT^V-N- (3-7x^- 2 -7o^>-l-^b) K5 0 

Omg ('2. 30mmol), 4 - - h D^>X7Jbrh K 3 4 8 m g- (2.3 
Ommol) ct!P^»JlcD2) mffilz LTmmib&ty&mfizo 

4 7 
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ifcfi 4 2 4mg(l. 2immol) jfcafs 5 2. 6% 
MS (ESI, m/z) 351 (M+H) + 

'H-NMR (CDCh): 2.46 (3H 3 s), 4.10 (2H, t), 6.06 (1H, t), 6.29 (1H, br 
t), 6.48 (1H, d), 7.22-7.32 (5H, ■ ), 7.53 (1H, s), 7.66 (2H, d), 8.12 ( 
2H, d) 

2) 2, 6-^^-4- (4-^D7x^) - 5 - { ( 3 -7x^- 

2-^^-3- (4-^n7x^) — N— (3-7»^-2-r D 
^>-l— Ob) y*y,i, T $ K4 24mg (1.2 lmmol) t3-7>7 
^ DF>g 2-i,77xf;H87mg(l. 2 1 mm o 1 ) £ 2 -7d;v 
-;HOml*. 7 0-CT2BP»iJ$ifc o MSETT 2 - r d,^ -;u£ir 

0:1) rMau&Sfb^s^fco 

*i ,3?6mg(0'. 8.14mmol) J&sfs 6 7. 3% 
MS (ES£, m/z) 487 (M+H) + 

l H-NMR°TcDCl 3 ) : 2.21 (3H, s), 2.33 (3H, s), 2.62 (2H, t), 3.98 (2H, dd), 
4.23 (2H, t), 4.97 (1H, s), 5.67 (1H, t), 6.05 (1H, dt), 6.32 (1H, d), 
7.21-7.32 (5H, m), 7.47 (2H, d), 8.09 (2H, d) 

3) 2, B 4 - (4--h07xz;b) -5- { (3- 7z -^ 

2, 6-^^-4- (4-^h07x^) _ 5 - { (3-7x^-2 
-yu^y- 1 -^r;u) jjju^jjt,} - l} 4 - vh h-n f>; ^*> - 3 - 

2-y77x^x7,^3 9 6mg (0. 8 14mmol) *,<*y 

4 8 
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^ 

— ;H 0 m 1 iz&m L 1 Mfe&mh± h'J^ A7j<^ 0 . 8 9 5ml arAnx.. ^ 

TWai^fcttiaUfco 7ko^T-^^r-f-> :fE&:t?-;u 3 : MEET 

iRft 2 8 9mg (0. 6 6 7 mm o 1 ) l&m 8 1. 9% 
MS (ESI, m/z) 434 (M+H) + 

'H-NMR (DMSO-de): 2.06 (3H, s), 2.25 (3H, s), 3.82 (2H, br s), 5.00 (1 
H, s), 6.08-6.22 (2H, m), 7.18-7.29 (5H, m), 7.43 (2H, d), 7.83 (1H, t), 
8.10 (2H, d), 8.38 (1H, s) 

H»J18 4- (3-^DD7i_;b) -2, 6-tS*?-J\,-5- C {3- ( 
2 -p< h + y7i-jb) -2-7n^>-l-<ji/} *jbA^^^) -l, 4 - 
y't h'DfU i;>- 3 

1) 4- (3-?DD7i-jb) -2, 6-^*5=-;i/-5- C {3- (2-p< h 
^7i"ib) - 2 -t*d-v>- 1 #;w\-^;iO - l , 4 -i^fc Ko 

4- (3-^DD7iz;i/) - 2, 6-^7^-1, 4-y*hh-Df'Jy> 
- 3 , "5 -ri)*;Ust?>16 t; (2-y7>if;i/) i7r;H5 0mg (0. 
4 16 mmo 1 ) h 3 - ( 2 b 3^>:7 ^ -T'U^T'S. > 8 1 . 4mg 

(0. 4 9 9mmol) ■&i/>7 u u * # > 1 0 m 1 fzigjS¥U tK^T 1 - (3- 
y/f;b7^7 7Dt» -3-xf;i/*;i/4fi/^5 Ki|^i2 0mg (0. 
6 2 4mm o I), 1 - t K d^-v^> v" b U TV— ;i/ 6 3 . 7mg (0. 4 1 
6mmol) *l]Qz.mi&iZT2mmm.n\stzo ffiE.TX'iS2an*#>&g£'& s 

(^^DD^^>:^^y — ;u 10 0: 1 ) X^^ L3E&fb£-$J 
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1 4 Omg (0. 2 7 9mmo 1) 67.0% 
MS (ESI, m/z) 506 (M+H) + 

l H-NMR (CDCh): 2.19 (3H, 3), 2.30 (3H, .,, 2.58-2.65 (2H, .,, 3.82 (3 
H, s), 3.90-4.01 (2H, m), 4.15-4.68 (2H, 4.78 (1H, s), 5.61 (1H, t), 
6-06 (1H, dt), 6.36 (1H, s), 6.71 (1H, d), 6.83-6.92 (2H, m), 7.11-7.35 
(6H, m) 

2) 4- (3-^D7x^) - 2) 6-^^,u-5- C {3- (2-* h 

4- (3^DD7x^) - 2 , 6-^^-5- C {3- (2-* 

y;vx^x7r;H4 0mg (0. 2 7 9m 
mol) «fc D 4 © 3 ) CftoT-MHb^fttHfc, 

i&S 7 0. Omg (0. 1 5 5 mm o 1) i&ig. 5 5.4% 
MS (ESI, m/z) 453 (M+H) + 

'H-NMMMSO-d,): 2.05 (3H, s), 2.26 (3H, s), 3.78 (3H, s),~ 3.84 (2H, 
d), 4.84 (1H, s), 6.11 (1H, dt), 6.63 (1H, d), 6.88-7.00 (2H, m), 7.10-7 
-24 (5H, m ), 7.36 (1H, d), 7.81 (1H, t), 8.30 (1H, s) 
»M19 4-(4-^7x^)- 2l 

nf.;v>-3, 5-*,u*->ag 3 - {3- >- 4 -ou) -7d 

4- (4-y777xz^) - 2 , 6-v^^-5- { (3-7x^-2 
-ya^y- i a^^-oi,} - 1 , 4-vt K D t ys»- 3 

*>»10 0mar (0. 2 4 2mmol) tN- (3-7^7p t » ^ 

5 0 
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ij>42. Omg (0. 2 9 Ommo 1) *Vt7UU*#> 1 OmlCJSHU 

tK^TI- (3-^^w^7Dt:;i/) - 3 ^ FJg^Jt 

69. 6mg (0. 3 6 3mmol)s 1 - t h* n *>>^> V h U T V-;u 3 7 
. lmg (0. 2 4 2mmol) ^DiIStt3I^PWUfc. MT"?^^ 

iRM 7 2. Omg (0. 133mmol) 55. 1% 

MS (ESI, m/z) 540 (M+H) + 

'H-NMR (DMS0-d 6 ): 1.43 (2H, dt), 2.01 (3H, s), 2.07 (5H, t), 2.22 (4H, 
t), 3.03 (2H, br s), 3.52 (4H, t), 3.81 (2H, t), 4.97 (1H, s), 6.02-6.1 
8 (2H, m), 7.20-7.36 (7H, m), 7.62 (1H, t), 7.68 (2H, d), 7.83 (1H, s) 
mMWZO 4- (3 - ?un? 3L-JV) -2, 6.-^ 5^- 5- {3 - U 
= ^- v -_ ;u _ i -jjv) 7'd tvi/^w^-f - l, h'ot'jy>- 

4 _ (3-^od7 ^ -;u) - 2 , 6 - *\JU- 1 » -4 - ^ t h*p f U ^ > 
-sT'^^^*/^^ ^ (3-7i^^-2-7D^>-l-f;V) ^ 
fjHO0mg.(0. 2 3 6 mm o 1) hi- (3-7^7*D fcVl/) ^ S *V 
-;U3 5. 5mg (0. 284mmol) <t 1 9 i:Hi^L/TSl^ 

J&g 85. Omg (0. 160mmol) 67. 9% 

MS (ESI, m/z) 531 (M+H) + 

1 H-NMR (DMS0-d 6 ): 1.74 (2H, t), 2.00 (3H, s), 2.29 (3H, s), 2.99 (2H, 
q), 3.76 (2H, dt), 4.63 (2H, ddd), 4.90 (1H, s), 6.25 (1H, dt), 6.43 (1H, 
d), 6.85 (1H, s), 7.07-7.35 (10H, m), 7.51 (1H, s), 7.67 (1H, t), 8.44 ( 

5 1 
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1H, s) 

i) 7^*^,^,^,,,^ t _ r? ,^_,^ 

*SW««1. 27, (1. .l9 M b 1K l-tKP^ VHJ 
7V "* 68lBf(5 - °<»»o!K M,^ r5>0 . 95ml(6 

1 . 30g (5. l 9mmo 1 ) 7 q 1% 

.^(CDCl,): 1.48 ( 9 „, s), 3.93 ( 2H> d) , 5.28 OH, 0 brd ), 7 . 12 (1H 
t), 7.32 (2H, t), 7.51 (2H, d), 8.17 (1H, brd) 

«« 2 4 7m s (1. 64mmo 1) jr* 59 g% 

>*m iaa ,> : 3.« (2H. „. r.M-7.15 (1H. t,.' 7.^.37 (ffl, 7 
•60 (2H, d), 9.34 (1H, brd) 

3) 4- (3-»o D7x ^ _ 2> 6 _^^_ 5 _ 

5 2 
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4- (3-^DD7x-;i/) -2, 6-^^^-;U-l, 4-^hh - Df'Jy> 
-3, 5-5>*;ust?>« (2-y7yx^x^r^ 179mg (0. 

4 9 mmo 1) x 2 -7 ^ J -N -7 ^~J17± h7U'2 4 5mg (1. 63 
mmolK 1- (3-yVf;b7^7DtVl/) - 3 -xf .5 h* 

t&W& 129mg (0. 67 mm o 1 ) £ 4 - V* v-)VT = j f u > 1 1 mg 
(0. 0 9 mmo 1) Jy^DD^>i OmltflSTl Wife, §£^a: 

-f- (^dd*M:^;-^ 100:1) 7f»«uaUHYb^4»*»fc. 
IRS 22 1mg (0. 4 5mmol) iR^ 90. 7% 
MS (ESI, m/z) 493 (M+H) + 

'H-NMR (CDC1,) : 2.31 (3H, s), 2.35 (3H, s), 2.64 (2H, t), 3.99 (2H, t), 
4.23-4.35 (2H, m), 4.83 (1H, s), 5.74 (1H, s), 6.30 (1H, brd), 7.06-7.3 
3 (7H, m), 7.42 (2H, d), 8.32 (1H, s) 

4) 4" :r Tt--^OD7xx;u) -2, 6-i?*^Jl- 5- (7x-;^;w^ 
-OM^;!/*;^-^ ;u) -1, 4 - y h K d f 'J y > - 3 - A;i/#>ifiD^ 
4- ( 3-7od7xx;i,) - 2, 6 5 - (7xx;^;i / ;^ 

^^u^u^^^u) - 1 , 4-i/t KDtu^>-3-*M'>i 2-v 

7;xf^x7r^2 16mg (0. 4 4 mm o 1 ) 4 CD 3 ) fc|5j;f£ 

iKM 37mg (0. 0 8mmol) iR*s 19. 2% 
MS (ESI, m/z) 438 (M-H)" 

1 H-NMR (DMSO-d.) : 2.15 (3H, s), 2.25 (3H, s), 3.74-3.94 (2H, m), 4. 
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83 (1H. s), 7.03 (1H. t), 7.12-7.33 (6H, .), 7.55 (ffl.d). 7.74 (1H, t). 
8.40 (1H, s), 9.87 (lH,s) 

XM2 2 5-7t^.4-(3^DD7x^,- 2l 
l --f ;u) t 7 * k 

■; 9mg (2 - 62 ^ol),3-^D^X7^tK0. 3ml (2. 6 
Smmol) fc^yi;>o. 03ml (0. 3 4mmo 1 ) feftttftop - h 
^>^^>«©«T^>Hf>3 Omit, 7k*|»*^l*ft«|(«i a * 

F ij IffTIib 2 - 7^;b - 3 - (3 

7^ P«»fc. ^C2-ro;V-^2 0mL 4 -T \ y - 3 -^>^ >_ 
2-*->2 6 0mg- (2. 6 2mmol) «8 0'CT3BF^D»lfe, 
MUTT; 2 — 7'd y — ju*s^=?^^y*5t mixl.-,, . _ , „ 

JfcM ? _ 8mg (0. 0 8mmol) i&^s 8 . 8 % 
MS (ESI, m/z) 419 (M-H)~ 

'H-NMR (DMS0-d 6 ) : 2.05 (3H, .), 2.09 (3H, ,). 2.29 (3H, .). 3.88 (2 
H.t). 4.95 (1H, .), 6.18 (1H, dt), 6.32 (1H, d), 7.09-7.35 (9H, .), 7.94 
(lH,t), 8.48 (lH,s) 

Xftfl2 3 4- (3^dd7x^, - 2j 6-^^-5- { 3- 
;^>;>-4-^;b) 7D^*^^^ } _ lt 4 -vth-DfiJi;>-3 

4- (3-*DD 7 x^) - 2> 6-^v^u-i, 4-ytKneys;> 

5 4 
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-3. 5 -v*;u^">^ (3-7i-jl/-2-7D^y-l-^JI/) 
fiHOOmg (0. 2 3 6mmo 1) hN- ( 3 -T J bVb) ^l/^U 
>4 1. Orag (0. 2 8 4mm o 1) J;«3^»J1 8 © 1 ) ^oTH^fb^- 

i&S. 120mg (0. 218 mm o 1 ) 9 2. 4 % 

MS (ESI, m/z) 550 (M+H) + 

'H-NMR (CDCh): 1.55 (2H, t), 2.16 (3H, s), 2.20-2.31 (6H, m), 2.32 (3 
H, s), 3.12-3.25 (1H, m), 3.32-3.42 (1H, m), 3.59 (4H, dd), 4.70 (2H, dd 
d), 4.86 (1H, s), 6.14-6.23 (2H, m), 6.30 (1H, t), 6.48 (1H, d), 7.11-7. 
34 (9H, m) 

m$&M24 4- (3-^nn7i-;H -2, 6-^^^-;b-5- (3-7jc 
2 -7p^>- 1 -4 J^itjjW^-C j}» —IV 4-^t KofiJi/>-3 
-tuv^n>m. (R) - 1 -7^— ;nf-;i/i^f;i/' 

4-:(3-^OD7i-^) -2, 6-^f;V-5- (3-7i-Jl/-2- 

t*o^>- 1 - - i, 4-^ttDt^>-3-*;i/^> 

g£8 1 mg (0. 1 9 2mmo 1 ) . (R) - ( + ) -1 - 7 y —jv 

"o". "oiTml (0. 6 7mmo IK 1- (3-y^^7^7-ot.» -3 
-x^My-fU*igl^7 0mg (0. 3 7 mm o 1 ) i:4-y/^l/7 
;;t"'Jy>6mg ( 0 . 0 5 mm o 1 ) §^7dd^^> 1 Oml 4^iS-£ 3 

:S«xf;b 1:1) Tttli U3imfl:i^#j£f#£:o 
HKg 85mg (0. 16mmol) W.m 84. 3% 
MS (ESI, m/z) 527 (M+H)* 

'H-NMR (CDC1>) : 1.47 (3H, dd), 2.24 (3H, d), 2.31 (3H, d), 3.87-4.06 

5 5 
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(2H, .), 4.84 (1H, d), 5.42 <1H, t), 5.49 (1H, „, 5.78-5.91 (1H, .), 6. 
OS (1H, dt), 6.28 (1H, d), 7.04-7.34 (14H, ..) 

mmmzs 4- (3 - ?DD7 ^ ) . 2i 6-^,„- 5 _ c {3 _ ( 

M -2-70^-!-,^ n -1. 4-y 

3- t .; y ^ 4 -^^^,;;^ 5>221mg (Q 610mmol) fc 

3, 5 (S-J, 7 y ltWlww|)(lB| (0 5 
54mmol) SDMnomlCSsu Wl-fa-y^;^^ 
PK*) -3-* «*W^ 5F «B«.,5 9 ns (0. 8 3 lmm olK 
MJx»75>123mg (1. 2 2mmo 1 ) SKSS:t 2 BMWu 
ft. WET-PDMFM**, "MWtHjMttttMx,^ 

US 1 6 lms (0 . 3 3 8mmo 1) JR* ■ 6 0 . 9% 
MS i&irWz) 477 (M+H)* - 
'H-N«R(CDC1 3 ): 2 . 26 (3H , s), 2.31 (3H, s), 2.64 (2H, t), 4.01 (2H, t) 

4-26 (2H, t), 4.83 (1H, .,. 5.86 (1H, t), 6.14 (1H, d), 6.31 (1H, dt), 6 

•71 (1H, s), 7.10-7.31 (6H, m), 8.48 (2H, d) 

Xftfl2 6 4-(3-.no 7 ^ 1 . 2i 6 - ^;u- 5 - C { 3 - ( 

^JS^iJ 2 5 CD-fb-£#j 16lme-Cn qqq , n t 

y ^ M/Nf^fK u . j 7 2ml £flQx. N ^&T- 4 B$P a 1^ 
5 6 
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i&m. 5 2. Omg (0. 12 3mmol) IR*' 3 6. 3% 
MS (ESI, m/z) 424 (M+H) + 

'H-NMR (CDCh): 2.34 (3H, s), 2.58 (3H, s), 4.02 (2H, t), 5.05 (1H, s), 
6.00-6.18 (2H, m), 6.36 (1H, t), 6.58 (1H, s), 7.08-7.41 (6H, m), 8.50 ( 
2H, d) 

fmm 2 7 4 - (7^>- 3 — f;i/) -2, 6-Wf;H5- { (3-7x 
2-37*D^>-l--<;i/) *;w^^;i/} -1, Knt''jy>- 
3 -3b;i/jtf>& . 2 - y?yif^x7r;i/0^ 

1) 2-7'-fe^;u-3- (77>.-3--fJb) — N — ( 3 -7 ac— ;u- 2 -7d 
1 — (JV) 7? VJVTz. YCD-gm. 
3 -Th^-V-N- ( 3-7x-jb-2 -7*D^>- 1 -f ~ K 5 0 

Omg ( 2 . 30 mm o 1 ) N 3 - 7 T^l/^ tF22 lmg (2. 30 mm o 

1) «fc t) Hflg«aj 4 o l ) fclsHttcUTM-fb^jS^feo 
liJf^f?-7mg (1. 6 2mmol) HK4^ 70. 2% 
MS (ESI, m/z) 296 (M+H)* 

'H-NMR (CDCh): 2.41 (3H, s), 4.19 (2H, t), 6.22 (1H, dt), 6.38 (1H, b 
r s), 6.60 (1H, d), 6.66 (1H, s), 7.21-7.41 (7H, m), 7.82 (1H, s) 

2) 4- (77>-3-^^) -2, 6 -y^fJb- 5 - { (3-7i^-2 

-7'n^y-i-^^) £;w\-^e-f ;u} -i, 4 - vt b*n tr u 3 -#;u 

2-y7yxfjbx7fJKO^ 
2 — tP-tr^^b— 3 — (7-5 >- 3 --OlO — N — ( 3 - 7 jc - ;u- 2 - 7*d ^ 
> — 1 — T 7U) 7 9 x ) )\>~? X h'4 7 7 m g (1. 6 2 mmo 1) h3-7U7 
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Uh>m 2 -^^2 5 0 ffig (l. 6 2mm ol) J :» J1 ,3) 

MM 3 6 8mg(0. 8 5 3mmol) jr^ 52.6% 
MS (ESI, m/z) 432 (M+H) + 

'H-NMR (3 „, „. 2 . 31 (3H _ S) , 2 . 72(2H> t)< 4 M (2Hj 

4.35 (2H, dt), 4.73 (1 H, ,), 5.72 (1H, br s), 5.79 (1H, br t), 6.15 (1H, 
dt), 6.33 (1H, t), 7.20-7.34 (8H, m) 

mmmza 4 - (3-* DD ^ = „,, _ 2< 6 -^^_ 5 _ {3 _ u 

4-(3-* D D7x^).- 2 , 4- i;t K Dt . U . > - > 
-3, 6-i>***>« ^(2- W x,») lwJti6|)Bt(0i 
4 16mmoI) tl-75,r Dt M 5? ,;_ A62 , 5 mg (0. 49 9 
mm o X ) J; t) jeg0.j2 5 traffic LT»Hft^r»Sf#fe„ 
4ZS 1 0 7m 5 (0. 22 9mmo 1) iRsp 55 . 1% 
MS (ESI, m/z) 468 (M+H)* 

■ tfSRBtt.): 1-85 (2H, t), 2.17 ,3H, „, 2.31 (3H, ,), 2^ (2H, t), 
3.10-3.30 (2H, .). 3.77 (2H, dd), 4.23 (2H, t), 4.80 (1H, s), 6.12 (, H , 
t), 6.88 (1H, s), 7.00 (1H, s), 7.06 (1H, s), 7.08-7.37 (SH, „) 
MM 2 9 4- (3-^07^, - 2 , 8-V^- S - {3 - (, 

2-^7-y^;^^^ 0 ^ 

-3, S-i>*»#-sm w * 160 m«(0. 
416mBol) tN - O-TS^rDK*) ^*,; >72 . 0mg (0 

5 8 
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4 9 9 mm o 1 ) «fc D H»J 2 5 fclTOfc UtSi^^flito 
i&g HOmg (0. 2 2 6mmol) ifcap 5 4. 3% 
MS (ESI, m/z) 487 (M+H) + 

'H-NMR (CDC1 3 ): 1.57 (2H, dd), 2.14 (3H, s), 2.22-2.34 (9H, m), 2.60 ( 
2H, t), 3.15-3.25 (lH. -m), 3.35-3.45 (1H, m), 3.60 (4H, dd), 4.12-4.29 ( 
2H, m), 4.82 (1H, s), 6.40-6.45 (2H, m), 7.13-7.29 (4H, m) 
HWJ3 0 4- (3-^no7xzji) -2, 6 - V* 5 - { 3 - ( 2 

-^vfDij-;>-i-f;i/) 7 , Dt.-;i/*;i/A-^'f^} -l, 4-^fcKne 
U :>*>- 3 2 - vryx^l/X^r^CM 

4 - o-^DD7i-;b) - 2, 6-^^^;i/-i, 4 -i? h KD tru v> 

-3, 5-^*;i/*">^ ^ (2-^7yxf;i/) i^r;H5 0mg (0. 
4 16mmol) ill - ( 3 -7 ^ S 7d HVl/)- 2 - to V *JJ > 7 1 . Om 

g (o. 499mmoi) <t 1 8 © i ) tmmiz i,xmm<t^^mtzo 

i&M 117mg (0. 241 mm o 1 ) l&m 5 8.0% 
MS (ESI, m/z) 485 <M+H) + 

'H-NMR (CDCh): 1.55 (2H, t), 1.98-2.08 (4H, m), 2.18 (3H, s), 2.32 (3 
H, s);'iT5f~(2H ) t), 2.61-2.66 (2H, m), 2.94-3.11 (3H, m), 3.25-3.40 (3H, 
mj, 4.23 (2H, t), 4.91 (1H, s), 6.22 (1H, s), 6.61 (1H, t), 7.10-7.29 (4 
H, m) 

H»'J3 1 4 - ( 3-^DD7i^) - 2 , 6 5 - {3 - (f 

D U V y - 1 - j ;u) y'u t.Vl/vb;i/M^ )b} - 1 , 4-^>*t Koh*iJy>-3 

4 - (3-^DD7i-JH - 2, 6 1 , 4-^th'Dh''J^> 

- 3 , 5 -i/lJ)ltf>m ( 2-y7^xf;b) in^^l/ 150mg ( 0 . 

4 16mmol) t 1 - (3-7$^7d LVl/) tro 4. Omg (0. 
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499mmol).i ! ,M Wl8ol) k B<ic UTSIft ^ Hfci 
<&fi H7mg (0. 312mmol) 75. 0% 

MS (ESI, m/z) 471 (M+H) + 

'H-NMR (CDC1,): 1.8-1..5 (2 „, L70 (4H , br t) _ (ffl> ^ , ^ 
(3H, s), 2.31-2.46 (6H, .), 2 . 59 ( 2H , t) , ,. 10 _, -B ^ >}> s ^ ^ 
(1H, .), 4.15-4.29 (2H, .,, 4 . 8 0 (1„, ,,. 6 .84 („, t), 7.08-7.22 (4H ., 
; »M3 2 4- (3 -.o D7l ^. 2i 6-^^-5- C 3- (4 

4- (3-^op 7l ^ -2.-6-^*-!, 4 _, th . D , IJ , > 
"3, 5 ^ x ^ 2 34mg (0 

.6 4 8mmol) t3- U-* h *t,y -7V»^>127 ms ( 

0. 7 7 8mmol) «t i,*** 1 8 <d 1 ) - fcTOifc: L Tglft ^ wt< 

4*11 18 2m* (0. 3-6 Ommol) jR* 55.5% 
MS (ESI, m/z) 506 (M+H) + 

*««*1.>: 2.37 (3H, s>, 2.40 (3H, .,. 2.65 (2H, t), 3,75-3.61 (5 

H, a), 4,23-4.38 (2H, m), 5.26 (1H s) 6 7S-fi fis r« x „\„ 

v-in, s;, b.Cb-6.88 (3H, m), 7.17-7.42 (6H, 

m), 8.00 (1H, d) 

=;^***^ A) 4-, th - De , J , > . 3 . 4M ^ 

1) 4- (3->D»7x=*, - 2 , 6 _^^_ 5 _ (4 _ 7i ^ r? 

^ ^ ^ ^7^x^) x^^2 0 0mg (0. 
6 0 
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5 5 4mmo 1 ) t 1 -7^ S - 4 -7 =.-)V7'$ > 9 9 . 2mg (0. 665 

mmoi) £ om&mi 8©i) ii^mz Lxmmit^m^ntio 

iKa 2 6 6mg (0. 5 4 1mmol) JRsfs 9 7. 6% 
MS (ESI, m/z) 492 (M+H) + 

l H-NMR (CDCh): 1.44 (4H, br), 2.14 (3H, s), 2.53 (3H, s), 2.50-2.60 ( 
4H, m), 3.10-3.28 (2H, m), 4.19-4.24 (2H, m), 4.74 (1H, s), 5.46 (1H, br), 
6.64 (1H, s), 7.10-7.23 (9H, m) 

2) 4- (3-^OD7x-;t/) -2, 6 -V^^JV- 5 - ( 4 -7 ^-)17'?- 
)\>tD\s>^=£4 )\>) -1, 4-^t Knti'i;^>-3-73;i/^>^oD-&fig 

4- (3 - 9 nay ^-jv) -2, 6-v^^;u-5- ( 4 - 7 -jiy^ji 
tUl^^E-OV) -1, 4-^tFDf'Ji/'>-3-*M>i 
;i/x^r;i/2.6 6mg (0. 5 4 1mmol) £ D 4 <D 3 ) hmU^ bT 

i&m 14.6mg (0. 3 3 3mmol) 6 1. 5% 

MS (ESI, m/z) 439 (M+H) + 

l H-NMR (DMSO-de) : 1.32-1.45 (4H, m), 1.98 (3H, s), 2.23 (3H, s), 2.51 
(20^77^05 m,'t), 4.79 (1H, s), 7.05-7.28 OH, m), 7.51 (1H, t), 8 
.23 (1H, s) 

nmm 3 4 4- ( 3 -^dd7i^) - 2, 6 -s^^u- 5 - (3, 3- 

is7 3L—)\,7'u tlJlsijJUJ^J ;u) -1, 4-yh FDf'JyV-S-TbM^ 

1) 4- ( 3 □ □ 7 i -2, 6 - y^f^ - 5 - (3, 3 -V7 

;i/7*Dt>*;i/A^^;i/) -i, 4 - v t Kn £ U 3 -£;utf>^ 2- 

4- (3 -^dd7j^) -2, 6 -i^-?-;!/- 1 , 4-yth'Dt"Jy> 



6 1 
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ti 

-3, 6 -y**#>. „ (2 _^^ ; ^_ ;u) 2i9mg (o 

6 1 mm o 1 ) , , - ( 3 - VA ^ T x , 7a ^ _ g 
5 KWW 1.3.8m-, (0. 72mmolK 3> 

>201mg (0. 95mmol) fc 4 —J**n, T 5 y K U S» 2 0 mg (0 
. 16mmo.l) S^PD^> 10 mltsa t i Wujt „ aSISigfS 

«« 2 8 0mg (0. 5 lmmol) '«* 83. 3% 
MS (ESI, m/ z ) 554 ( M+H) . 

'H-NMR (CDC1,, 2.05-2.23 (2H, .). 2.21 (3H, s), 2.32 (3H, s), 2.64 ( 
a..t). 3.06-3.22 <2H, .). 3.72 (,H, t), 4.20-4.35 (2H, ■>. 4.73 (1H, .). 
5.31 (1H, t), 5.58 (1H, s), 7.09-7.30 (14H, m) - • 

2) 4- (J-? D D7.=*) -.2, 6-^^-5- (3, 3- V7s .- 

. iTif."* 007 "^ ~ 2 - 6-^^-5-(3, 3^ 7 »=* 
7;x Ww ^ 2 7 5ms (0 5 0n.mol)»6W M ,4< o3 ) tB« 

*t« 1 5 8mg (0. 3 2mmo 1) Kip 6 3. 1 % 
MS (ESI, m/z) 499 (M-H)" 

'H-NMR (KM,) : 2.01 (3H, s), 2.03-2.17 (2H, s), 2.23 (3H, .). 2. 
82-3.03 (2H,„), 3.84 (IH.t), 4.82 (1H, .). 7.08-7.31 (14H, .), 7.56 (1H, 
t). 8.26 (1H, s) 

*»13 5 4-|3-jB D7 ^,- 2l 6-^«-!- (4-?,= 

6 2 
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v>- 1 -*;i/7t?— -1, 4-yt KDh''Jy>-3-*;i/^>i 
1) 4- (3-^DD7x-;i/) -2, 6 5 - ( 4 — 7 x~jl/bX 
^ v> - 1 -l,4-ytF*Df'Ji;>-3-*M>i 2- 

4- (3-^DD7i_;i/) - 2, 6 ^7b- 1 , 4-i/hF'Df'J^> 
-3, 5-Vii)\,XyWL (2-^7yxf;i,x7f^) 2 16mg (0. 

6 0mmol) v 1- ( 3 - *J * ?-)\<T 5. S 7u tVU) - 3 
^I«iSI14 7mg (0. 7611111101) . l-7i-Jl/b^7^>0. 14 
ml ( 0 . 9 2 mm o 1 ). £4 -it* 3-)l7* * S f 'J ^ > 2 5 m g (0.20m 
mo 1) ^dd^>1 0ml *MiST-4 BFWUfe 0 i§*n£^7.kfft^ h 

TitlS U 7c o SISy | JiJ.^V7.D7^7 7-f- (7Dn*;i/A : y^7 

-;u i o 0 :1) nmm\.mm<t^^mtc:o 

IRS 3 0 4mg. (0. 6 Ommo 1) 10 0% 

MS (ESI, m/z) 505 (M+H) + 

l H-NMR (CDC1 3 ) : 1.80 (3H, s) 3 2.40 (3H, s), 2.36-2.50 (.2E,m) , 2:60-3. 
45 8H;'ifir%. 06-4.25 (2H, m), 4.90 (1H, s), 5.38 (1H, s), 6.76-6.96 (3H, 
m), 7.10-7.29 (6H, m) 

2) 4- ( 3 7 o 07 i— Jl/) -2, 6-v^^;b-5- (4-7i^h^ 
1 -£;i/**x:;i,) -l, 4-yt Fof'Jy>-3-*;b#>K 

4- (3-7DD7i-;b) -2, 5 - ( 4 - ? x.—Jl/tl^ 

1 -t)Jl#-Jl<) - 1 , 4-yth-nf^>-3-M*'>i! 2 - v 
77xfj|/x7>ril/2 9 8mg (0. 5 9mmol) 6 4 <£> 3 ) ^fepfi 
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167mg (0. 37mmol) jfc^s 62. 6% 
MS (ESI, m/z) 450 (M-H)~ 

'H-NMR «0-d 6 ) : 1.71 (3H , „. 2 .29 (3H , 2 . 55 _ 3 . 45 (8Hjffl)> ^ 

7 (lH,s), 6.76-6.88 (3H, .), 7.00-7.08 (2H, .). 7.13-7.31 (4H, .), 8.29 
(1H, s) 

XIM3 6 4- (3^DD7x^, -6-*M,- 2 -^- 5 - (3 

i) 3-7t^v^mm^>iyji^^ Jl/(D ^ m 

3-**^W®*^^2. 5 0 ff (19. 2 BB ol), W7 
*=-*6. 23 g (57. 6mmol)-k4-W^7^ K y^234 
(1. 9.2mmol) *Mo:>3 0ml* 

^* ; A - =5 9g(7. 7 1mmol) jRap 40 . 2% 

MS (ESlT^/z) 207 (M+H) + " 

'H-NHR (CDCI,,: ,.07 (3H, t), 2.54 (2H, dd), 3.49 (ffl. .,, 5.18 (a. „. 
7.36 (5H, br) 

2) 2-r Be *=*- 3 - (3-»»D7x=*) -1>», }nm 
(E : Z= 1 : lag*) 

3-^^58^^^!. 59g(7. TlmmolK 
g (0. 7 7 1mmol) MMIlOp-^^:,,,^^ 

6 4 
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h^^7-f— : 10:1) ■CJ*»b*jH<b'&**f*fco 

1RM 2. 17mg (6. 68mmol) IR* 86. 7% 
'H-NMR (CDCla): 1.06-1. 16 (3H, m), 2.55 (1H, dd), 2.71 (1H, dd) 3 5.28 

(2H, d), 7.18 (1H, s), 7.30-7.53 (9H, m) 

3) 4- ( 3 -t? nu7 iL-jl) - 2 -x.^-JV- 6 1 , 4-yt K d 

2-7Dh't-^-3- (3 — ^7 D □ 7 -TZVJim 'OvJbx^ 

(E : Z = 1 : ll^tl) 1 . OOg (3.0 8 mmo 1) i:3-7^^ 
Dh>g 2-i/7yxf-;i/x7r^4 7 5mg (3. 08mmol) $2-7 
D;VHH0ml(f, 8 0*Cf2 BM^bfec il&BETT: 2 -7"d;V- 

;i/ 10 0:1) Tf»«tLMMb^«D*»*:« 
IKS 63 1mg (1. 3 6mmol) iR*s 44. 2% 
MS~i^Sffm/z) 465 (M+H) + 

'H-NMR (DMS0-de) : 1.09 (3H, t), 2.24 (3H, s), 2.39-2.58 (2H. ni), 3.72- 
3.92 (2H, m), 4.85 (1H, s), 6.10-6.27 (2H, m), 7.11-7.36 (9H, m), 7.85 ( 
1H, t), 8.27 (1H, s) 

4) 4- (3-^PD7x-^) - 2 -zc^-jv- 6 3^1/- 1 , 4-i/'th'D 
f'J^>-3s 5-v*;U^">^ 5 - (2-y7yx^) x7fiKD^ 

4- (3-^do7 x - 2 6 -**\M/- 1 , 
»Ji?>--3s 5-S?*;u#>S£ 5- (2-y7;xfjl/) Mt^I/ 3 
yjl/X7fJb6 3 1 mg ( 1 . 3 6 mmo 1) £iFg?oL?-;U2 OmlCiSiU 
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<KS 371mg(0. 9 9 0mmol) iRsp 72. 8% 
MS (ESI, m/z) 373 (M-H)" 

'H-NME (CDC1,,: U9-1.3, (3H. .,. 2 . 3 7 (3H, s,. 2.63-2.95 ,4H, 4 
23-4.32 (2H, .), 4.97 (1H, s), 5.89 (1H, ,). 7.10-7.27 (4H ., 

,;S;> ~ 3n 5 5-.-(2-v-pyT*,n - ■ 

- /7 > 1 ^) X7f;i/2 5 1mg 

(0. 6 7 0mmol) ^>+ ; ;i/7 , V1n „ 

^^ ;b7 ^-- /1 0 ? mg (0, 8 0 4mmol) 

fc« 3 2 0mg(0. 6 5 3mmol) - ft* 97.- 5% 
MS (ESI, m/z) 490 (M+H) + 

' VmtxCUU ,.22 (3H, t), 2.3, (3H, „. 3.97 (2H, br), 2.58-2 66 ( 
». -). 4.78 UH, s), 5.59 (1H, t), 6.0,-6.,0 (,„, .,. 6.28 <„. d) 7 , 
6-7.29 (9H, m) 

6) 4- (3-* BWx=A) -6-^- 2 _^^_ 6 ._ (3 _^ = 

6 6 
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i&S 168mg (0. 384 mm o 1 ) J&2£ 5 8. 9 % 
MS (ESI, m/z) 437 (M+H) + 

l H-NMR (DMSO-de) : 1.09 (3H, t), 2.24 (3H, s), 2.38-2.58 (2H, m), 3.72- 
3.92 (2H, m), 4.85 (1H, s), 6.10 : 6.27. (2H, m), 7.10-7.36 (9H, m), 7.85 ( 
1H, t), 8.27 (1H, s) 

mM®l3 7 4- (3-^OD7i-^) -2, 6-i?*9-)\/—5- (2-7i 
- j],x.m-tj)W**E>(fr) - 1 , 4-^tFDKijy>-3-*;^">i 

1) 4- (3-^DD7i-;i/) -2, 5 - ( 2 -7x-;bxf 
;i/*;w^-f;i/) -l, 4-yt KDKijy>-3-*/i/#>» 2-^>7yx 

4- (3-^od7i-;i/) -2, 6-^^;v-i, 4-^th-ofji;> 
-3, 5 -.S* ( 2 -^T-y^^-^b^^^^) 2 1 5mg (0. 
6 0mmol)> 2 - 7 x^l/L^l/?* ^ >Q . 12ml (0. 9 6mmol) 

x> mmm 3401) . ^irUsc ix«^ti§i#fco 

W.W 2 2 5mg (0. 49 mm o 1 ) ifc*s 8 0.8% 
MS cisT^m/z) 464 (M+H) + 

l H-NMR (CDC1,) : 2.20 (3H, s), 2.31 (3H, s), 2.63 (2H, t), 2.65-2.80 ( 
2H, m), 3.04-3.63 (2H, m), 4.19-4.35 (2H 3 m), 4.64 (1H, s), 5.30 (1H, t) 
, 5.60 (1H, s), 7.01-7.31 (9H, m) 

2) 4- (3-70D7i-;i/) -2, 6-v*5^U-5- ( 2 -7xxjbxf 

;u?b;i/;^^;i/) -1, 4 - ^ k h* d t' 'J y > - 3 - *;^>SI©^ 

4- ( 3-7PD7x"jb) - 2, 6 5 - (2-7i-;n^ 

^l/n^^Ol/) - 1 , Kp t:';y>-3-*;U5t?>SJ 2-y77xf 

;H7f;i/2 2 0mg (0. 6 0mmol) £ H$S0<J 4 (7) 3 ) ^PlfiUcLTit 
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1 5 8mg (0. 3 2mmo 1) ^ 63.1% 
MS (ESI, m/z) 409 (M-H)" 

'H-NMR (DMSO-d, ) : lM (3H , „, 2 . 23 (3 „, „, 2 . 60 _ 2 . 73 ^ ^ 

21-3.36 (2H >B); 4.78 (1 H , ,). 7.04-7.29 (9H, .), 7.54 (1H, t), 8.26 UH, 

s) . . 

1) 4- (3-#dd7x=;u).-2. 6-S>***- 5 - (2.,,,^ 

4- (3-#d B .7 X= a) -2.-6-****-!, 4-ytKDtyy> 

(2-y?yx^) I7f^2 0 0mg (0. 

^ 91 - 3mg- (0. 665 mm 
ol) it)Wfi«1801) tra*fcLT«Jl^l»^ • 

- ^.-^ lmg 3l5mm °D "iR* 56. 8 o% 

MS (ESlfm/z) 480 (M+H) + 

'H-KMS (3 „, s) , 2 . 30 (3H> s) _ 2 57 (2H _ 3 5g (2 ._ 

3-92 (2H, t), 4.18-4.26 (2H, .,. 4.74 OH, .). 5.90 (1H, t). 6.26 (1H, .,. 
6.81 (2H, d), 6.96 ,1H, t,, 7.06-7.09 (ffl. ? . 1M . 19 (1H> b)> ? ^ 
7.30 (3H, m) 

2) 4- (3-^D7x^) - 2> 6-^^-5- (2- 7 

6 8 
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jU^Xrfr 1 5 1mg (0. 3 1 5mmo 1) £ $ H5£0!l 4 © 3 ) hlStftfcUT 

l^fi 8 0. 2mg (0. 18 8mmol) Jfc*5 5 9. 6% 
MS (ESI, m/z) 427 (M+H) + 

l H-NMR (DMSO-ds) : 2.02 (3H, s), 2.24 (3H, s), 3.00 (2H, br), 3.92 (2H, 
t), 4.81 (1H, s), 6.88-6.96 (4H, m), 7.13 (5H, br), 7.28 (2H, t), 7.72 
(1H, t), 8.30 (1H, s) 

3 9 5- (l-'<>yJl'^iJy>-4-^^Jl/^-fjl/) - 4- ( 
3-^DD7xz^) - 2, 4-^th-Df'Ji;>-3-* 

1) 5- ( 1 -^>v;i/£^U S^>-4 ->C ;b:fr;w^^;i/) -4- 
D7i^) - 2 , 6-S^*\M/-l, 4-ytFDf'Jy>-3-*M>i 

4- ( 3 - ^ n □ 7 ^ ~;u) - 2 , 6 - y7f^- 1 , 4 - ^ t h* n f U V > 

-3, 5-isj3juTn>m. ( 2 -f>^y^^-;u^^^;b) 2i7mg (0. 

6 Ommo 1 ) N 4 — 7* 5, y - 1 -^>y;i/f^'J O . 18ml (O. 88 

mm'oiT^ k> mmm 3501) hmm^ uT^s-fbi§r#j£f#7co 

i&A 177mg (0. 3 3mmo 1) W.m 5 5. 3% 
MS (ESI, m/z) 533 (M+H) + 

'H-NMR (CDC1,) : 1.18-1.40 (2H, m), 1.67-1.88 (2H, m), 2.02-2.19 (2H, 
m), 2.21 (3H, s), 2.33 (3H, s), 2.52-2.68 (2H, m), 2.62 (2H, t), 3.44 (2 
H, s), 3.70-3.84 (1H, m), 4.22-4.32 (2H, m), 4.70 (1H, s), 5.21 (1H, d), 
5.57 (1H, s), 7.17-7.31 (9H, m) 

2) 5- ( 1 -sOi/Jlt^V V >- 4 --Ol/fc/W^-f -4- (3-^D 
□ 7i-jl) - 2 , 6-v^f-;i/-l, 4-yhh'Dh , 'Jy>-3-ijM>^ 

6 9 
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asm 

2 y7yx ^ x ^M7 1mg (0. 3 2mmol) *^1^4©3) 

IRS 9 5mg (0. 2 Ommo 1) m.m 61.8% 
MS (ESI, m/z) 478 (M-H)~ 

'H-NMR (DMSO-d.) : ,.21-1.65 (4H , L8g _ 2 Q2 ^ ^ ^ ^ ^ 
2.25 (3H, a), 2.62-2.80 (2H, .). 3.42 (2H, .), 3.49-3.65 (1H, ■), 4.78 
(1H, s), 7.03-7.40 (10H, ml, 8.23 (1H, s) 

WS«4 0 4- (3.->do7^, -6-^,-2-^-5- (3 

-7x^7D» toAWW _ x> 4 -i>t|.Deuy>-3-*)w»> 

1) 4 - (3-> D D 7l -j,, ) .. 6 . lW . 2 . jIw ._ 5i (3-7*- 

A-^Zuu?^^ -2-^-6-^,1,-1, 
U*>-3. 5 5-(2-^x^)x^ 25 o mg 
(0. 6 6 7mmol) fc3-7x=^Di: W >l 0 8mg (0. 800 

^fi 161mg(0. 3 2 7mmol) jRjfs 49.1% 
MS (ESI, m/z) 492 (M+H) + 

'H-NMR (CDCh): 1.18 (3H, t), 1.64-1.74 (2H, .), 2.29 (3H, s), 2.46 (2 
H, t), 2.51-2.63 (4H, .), 3.10-3.24 (2H, m), 4.18-4.28 (2H, m), 4.73 (1H, 
s). 5.43 (1H, t), 6.51 (1H, s), 7.03-7.32 <9H, m) 

7 0 
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2 ) 4 _ (3-/7DP7i-;i') -6-31^^-2-^^-^-5- (3-7x- 
^7nK;i/*;w^-f;i/) -1, 4-yth'Df'Jy>-3-*M;>i©^ 
4 _ (3-//dd7i-;i/) - 6 2 -/^-;u- 5 - (3-7i^ 

7;ifjl/x7TiH6 1mg (0. 3 2 7mmol) J:D»J4©3) tm 

i&fi 78. Omg (0. 178 mm o 1 ) JR* 5 4. 3 % 
MS (ESI, m/z) 439 (M+H) + 

'H-NMR (DMSO-de) : 1.07 (3H, t), 1.62 (2H, quint), 2.24 (3H, s), 2.32-2 
.47 (4H, n), 2.94-3.14 (2H, m), 4.79 (1H, s), 7.11-7.28 (9H 5 m), 7.60 (1 
H, t), 8.21 (1H, s) 
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J nnn ,„,., PCT/JP98/05801 
WO 99/32446 

Wistaria ^ h^?)^gmUfc^IgP^l&IIR^M'^MV^feo jfe«& 'J^tttfc* 
«fc 3 C:£j3mm *I-etU^f U jfll«rtJK«Blia***«Wt|»5febfco ^^^0 2 (95%)S 
V CO, (5%) CDS^-A^^iimbfeTyrodeM (158.3 mM NaCI, 4.0 mM KC1.0, 1 
5 mM.MgCh, 0.42 mM NaH 2 P0 4 , 10 mM NaHCO,, 2 mM CaCh, 5mM Glucose) *P<D 

a-t-^ffiV\ .5I*>Jfl^>7 (EF-601G;B##«) £ «t t>*t« bTY;Vf^> 

2) KCl^^^-r55ife^S^©«iJ^ . 

SS^tf^Lfc^l^ «^rt©Sfc#?££High K + TyrodeM (112.3 mM NaCI, 5 
0 mM KC1, 1.05 mM MgCh, 0.42 mM NaH 2 P04, 10 mM NaHC0 3 , 2 mM CaCl z , 5mM 
glucose )(C K& UTlW&Efc£f»fco 303i£ N «K*4fl*l ^normal Tyrode tti 
mtferSb'"; *H:fc«F*i£ High K + lyrodemzW&^xmmRfcimmis. fi 

^iR^^^f#fc^cKit^#j^90^p^PST-io-\ io- 8 ao- 7 ao- 6 M (z^s 

> fg^&CD N Si * ;i/ £ A 3- -v > * JUc ft-? £ PISrSt4 £ $'J^ b o 
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* (Caibi0Che " 00t#13I2973); ^ > W.^. 

2) *AS/*itaas 

••'•=«-^««l4^y^T>7r(CEZ-230 

2 T ' * » h < E -3201B, NF Electronic Inst 

-ant) ^m^U-^ 0 ^_^ mu , iwatsu) . w=# 

»AT data recorder (ED . 120TE , m ^ ^ 

r**r«JU Stt^pCUHP software (Axon instrument, *^ 3>Ki 

(Brain Res.) 525, 84 (1990)odY- 
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3 ) mmm 

Normal Tyrode' s fi£:NaCl; 143, -Kl; 4, MgCh; 0.5, CaCh; 1.8, glucose 
; 5.5, NaHzP0<; 0.33, HEPES; 5 (mM), pH fcfctris-OH 7:7.4 fCsH^Ufco Ca 
-free Tyrode' s m : Normal Tyrode' s r&Oiilf&fr £>CaC12 &m^&(D?:&m 

A^y^Al^ra^S : (mM) TEAC1; 144, CsCl; 4, BaCh; 1. 

8, MgCh; 0.53, glucose; 5.5, HEPES; 5 (pH 7.4) 

^y^n&frltii : CsCl; 140, MgCl 2 ; 5, CaCh; 0.28, HEPES; 10 (pH 7.2), 
EGTA; 5 (pH 7.2) o 

4) zsm. 

ein £,GQ$g£nttK Ll^#f±#}h-&< (5%WT) . 85%U±(iNMfi5c^T^-p 

i, i, io um cDiJSt-ii^aMtffffibto &m&(D<t^W(Dmmwmmte 

h h#^^ii^£B^IMR-32{iATCC(American Type Culture Collection)^ hX^ 
Ufeo tgtlklt? — v K'F'a^ T— JlXiHL (earle's salts supplyment) 
^WfD-f — P'Jlm'l^ifo (Eagle minimum essential medium) (GIBC0)(z2mM L- 
(GIBC0K ImM ¥)W>Mf- h 'J «>ApH6.5 (GIBCOK antibiotic/a 
ntimicotic7gl§r?£ (GIBCOK 10% ^jfeBltorS (Cell CultureTecnologies)£ffl U 
tz 0 #'y- D- (SIGMAS2) £0.31. 37- ^> (COLLAGEN VITROGEN100: 
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****** Cditatxl cAKP, . 2 . 5 ^O^^y^,^^. 

fc. iftJwnLftBMj^^ W10 ^ M fura . 2/At) 

« ttt7xy.Au, ^ (earle , s saHs suppi ^ nt) ^ 

(Eagle B i„ ifflm essential «edi«) (GIBC0) CagSL 
25 , CTieBi'>* i ^- H>£t 

salts suppW) tmw-m*** (Easle ., nlm essential . 

.. ? f^^r^A ^HEPESHCOB. HS-NaCi, 5.«KCK 0.8* 
MgCl„ 1.8mM CaCl„ 13.8mM D-^A-r,--, > * v* 

-«r^4t«, MM**.,., , l , 10 « M t^««« ft * 
**BWW*Mro ft . SSSC1/iM ^^ >GVU 
facte* 9 NS*,^ A ^ + >*^«100XB«*ftfc«» t 
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m- 1 




VI -!-,» r7CT r~t~ 

N-typePHU 


L-typepja 




No. 


0. luM (%) 


10- 7 M (%) 


ICs o ,nM 


1 


3 5 


1 9 


> 1 0 0 0 


4 


1 6 


- 7 


9 14 


1 2 


2 4 


2 1 


2 2 0 


1 7 


1 6 


- 6 


> 1 0 0 0 



m-2 




N-typePIS 


No. 


pICso 


i 


5. 3 


4 


5. 8 


1 0 


5. 6 


1 2 


5. 9 


1 7 


5. 8 


2 1 


6. 1 


3 4 


6. 2 



* fc, L M * ;i> v a 9- -v * ;i/<DRagrSt4 *mfe u fc h c 5 u-fft & f£t£ i±S§i^ 
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" nmiKuntMttiKctt ***** 
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CAfcfcs TIS-i&iK (2) ti^nsi, l -^7^-;i/a6, 2-i~y^JV&. 
- 2 -^jbS, < > K— ;!✓ — 2 --r -f > K— ;u- 3 --<;uSo^-r^/tp 



(2) 




oS, fS^y;^;^ fSl7;^^yS, M^i/^-;^ f£«R7 , ;u^-- 
*ism, th'D#yii7^^ AD/rVfgi7;^M, Aoy;fi 
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*fcttTE-«S (3) Xtt (4) 



(3) O (4) R r O 

R*-cA >^ 

R 



Jl>m C t V i>* > - 3 — f )\y 7a KJLKi+f* x ^ 

" cf&rfe*^ 'iHR^^ ^^^^ ^;'^' tKD . 

Ett, **«* ff*™,*** JMh*^*^ t|CD 
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X ! ttlR^He^ -CH 2 - % -CH: CH I -CH=CH-, -C 
Ytt\ TIB— flxiC (5) ~ (14) O^fti^t'^nsST-^So 



(5) H2 



(6) 



C 
H2 




R 



10 



(7) 



FT 



H2 
H2 



(8)-l 



H2 H2 
H2 



(8)-2 



H2 H2 
H2 H2 



(8)-3 



H2 H2 H2 
H2 H2 



(9) H2. 



(10) 



H2 

H2 



(11) H2 H2 
_ H2 



(12) H2 

H2 



(13) 




R R 



1 1 



(14) 



H2 
H2 Rl2 
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(15) 

R R 14 




os, mm^ M «.^ 3+ ^ «,™, = „^ ffit5r ,^ 
« B ™*"'*'* isis™*,^^, ea™,*,^ t 
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* fcfct&3&*fc 3-8 ©S!^©fiS*D&<b*«S£^ U *&^tz «t oTtttt+C's 
x Dl?mt-*I < , R 1 3 ~R 1 s (i^-fn^-o^^ L/T 
4>«fc^ 0 ) 

3. Y**— ASS. ( 6 ) T-m£tiZM-Z:& Slt^JI 1 Ett©^ t K n f 'J f>* 
>fg^fci:;fcfcfc^©EMft£i^U-5 £*g 0 

4. n&Tkmm^ G^mm^ x 1 #jh^ihi*§^ y#— &a (6) 

T-a^n^.^ (ilU x^R 9 Sl>"R lo tt7j<^^^^-ro ) T-^Ssf^cJll 

5. it^K B#— J&it (3) -cmgiiz^ — ISSC (4) tS^n^S (fiu 

tfJS^IHi&S^ Y^-J&it (6) T^^ttSS (feu it^R 9 J5l>"R 1 NsitK 

* js?^ & & -r o ) r- & s ii^ii i eis <d*j ti*of u y > mm& * «± 

6. it*, Bfr'-flSit (3) -CS^fiSS «bu R s i«7k*flC^**-r« ) , 

«BU it*R 9 Sl>'R 10 (i7jc^il^^^-r o ) -r*S»3ftJglEtt<Z>^ 

7. it*. B#-i&5t (3) ta^tlSS «au R 6 ^TkJRJH^^^-To ) . 
^ U < ii— i5S^ (4) fS^n^S^ufn^^^b (mu R 7 £fc&R a 

^rsmet. Y #-j&it ( 7 ) If MlM 2 IBfg© th'of «J 

8. 5£4»* B#— flS5C (3) ti^nsi (flu R 6 WTkmrnttBTo ) "T 
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io. a*, B#-«a ( 3 ) ({au E . ff 7 ,j-,« 7M , 

n. a*, A *- tea (2) B4tH|w . (3) (fi 

U R' ^gf^t. ) , D«St fl f#-« (1 5 ) 
TIB-tet (16) T***v*s, t St( « fflEM89 
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X 2 tt, Tia-SSxC (18) ~ (2 1) O^fi^ft^^^ 

(18) f* (19) 

H2 " 2 9 




(20) H2 H2 (21) 



• Cv. 



o 



C ^ C N 

H2 H2 ^30 



15. TB-tot (W^^tKDKyj;^ *fctt*©mfo,fc: 
- (1-1) 




D 

CAtt, Tia-^ (2) Tf**nsat. i-^-7^u« N 2-^:75^ 
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Ii7;^;i/7;yi, fetor Ii7;^y^jH, 
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U 

(5) H 2 (6 > R 9 (7) H2 

-C, 



c 

H2 




C 
H2 



R 
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(8)-l 




(8)-2 R o (8)-3 

H2 H2 H2 H2 I H2 H2 H2 

H2 I H2 H2 H2 H2 
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C 



H2 I T f ^C^N 

R° R R 11 H2 £ 12 



(22) 




(23) 



H2 
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(*+R' ~R l \ RftlFE' tt**i«iHM*||ft,TLT*J:-<, 7 Jc^ 
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^^^Ltt.t^,) XttTgB (Ia) T „^ ns ^^ 

(la) 
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17. st** Ffr\ TIB-ftSxC (15) TS^nsSs Wi>-3-^;i/S, 

^7i>-2-^n, 7 ^ > - 3 - ;u#~s 77>-2 — r;u2£* tijy' 

> - 4 - ^ ;u£ N £ ij s; > - 3 - -T t'Jy>-2 — T ;i/S> -f 5: #V — 

jU-l-^;^ ^ ©ffli^r D 7 U f > - 1 - ^S> f^'J 
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ijyy> - i -^;t/S,, fD.'jyV >- i — r;u«x t^y>- 1 --oi^. 
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